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1 25 it will not be improper to give 


A few years ago, many gentlemen, of the 
art eminence in the law, formed themſelves 
into a Soviety, . for providing annuities for the 
_ widows of all ſuch perſons in judicial offices, 


barriſters, civilians, _ and ſolicitors, as ſhould. 
chuſe to become members. A plan was, agreed. | 
upon and printed 3 but, ſome doubts happen 35 


ing to. ariſe with reſpect to it, the directors 
reſolyed to aſk the opinion and advice of three 
gentlemen, well known for their {kill in cal- 

culation. ＋ his occaſioned a further reference 


to me; and the iſſue was, that the plan be- 


ipg found to be inſufficient, the whole deßgn 
was laid aſide. 
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FokkE the Reader enters upon chis 


him che following information concerning it. 


» 


ties were formed with the ſame VIEWS 3 but i 


all on plans alike ; improper and. inſufficient. 
Ejnding, therefore, that the public wanted 
7 Pr 3 infor- 
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1 "4 information on this ſubject, I was led to un- 
- - dertake this gwork; imagining, that it might 
be foon finlſhed, and that all I could fay 

might be brought into a very narrow com- 


paſs. But in this I have, been much miſtaken. 
A defign, which I at firſt thought would 
give little trouble, has carried me far into a 
very wide field of enquiry ; and engaged me 
in many calculations that have taken up much 
time and labour. 1 ſhall; however, be ſuffi- 
ciently rewarded for my labour, ſhould it 
prove the means of preventing any part of 
that diſtrefs, which is likely to be hereafter 
produced by the ſocieties now ſubſiſting for 
the benefit of widow s. I have proved the 
inadequatenefs of their plans, by undeniable 
facts and mathematical demonſtration.— 1 
have, farther, given an account of ſome of 
the beſt plans, which are conſiſtent with a 
ſufficient probability of permaneney and ſuc- 
ceſs. Should, therefore, any of theſe ſo- 
cieties determine to reform themſelves; or 
ſhould any inſtitutions of the ſame kind be 
hereafter eſtabliſhed, they will here find di- 
rection and aſſiſtance. | 
In Queſtion VI. Chap. 1. a general me- 
thod i is | deſcribed of finding the yaloes, in 
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Angle and annual payments, of all life-annui- 


ties Which lare to begin after a given term 


of years; and! ; in- the 4th Section of the 2d 
Chapter, the plans of the ſocieties for grant- 
ing ſuch annuities are particularly conſidered, 
and proved to be extremely deficient. 
Indeed, the general diſpoſition which has 


lately ſhe wn itſelf to encourage theſe ſocieties, 
is a matter of the moſt ſerious concern; and 
ought, I think, to be taken under the no- 


tice of the Legiſlature. The leading perſons 


among the preſent members, will be the firft 
annuitants; and they are ſure of being 


gainers: And the more inſufficient the ſcheme 


is, on which a ſociety is formed, the greater 


will be the gains of the firſt annuitants. 
The ſame principle, therefore, that has pro- 
duced and kept up other bubbles, has a ten- 
dency to preſerve and promote theſe; and, 
for this reaſon, it is to be feared, that, in the 
preſent caſe, no arguments will be attended 
with any effect. The conſideration, that 
* the gain made by ſome in theſe ſocieties, 


will be ſo much plunder taken from 
ought immediately to engage all 


3, 


4 Others, 

to withdraw from them, who have any regard 

to juſtice and humanity; but experience 
Al. a4 | card 


| + Papract to be 
by proves, that this argument, when oppoſed to 


theſe ſocieties may continue their payments 


. e ore teat he a - 
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tinued increaſe, and a great proportion of 


tradeſman, who ſells cheaper than he buys, 
may be kept up many years by increaſing. 


while actumulating diſtreſs; and the longer 


and ſurvivorſhips, in all caſes where no more 


error, into which there is danger of falling in 


cieties and offices for tranſacting buſineſs in 
this way, are very uſeful; and it is neceſſary 
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private intereſt, is apt to be too. Seeblo i in its 
influence. * 2 bes (3 162 . 441 4s 3 4 1 10 


It cannot be faid with preciſion; how long 
to annuitants, after beginning them. A con- 


young members, may ſupport them for a 
longer time than I can foreſee. But the 


longer they are ſupported by ſuch means, the 
more miſchief, they muſt occaſion.—80, a 


buſineſs and credit; but he will be all the 


he goes on, the more extenſive ruin be wilt 
produce at Ianto: „T 


In the latter end of 55 firſt Cbeptersr 
have ſtated very particularly, the method of: 
computing the values of :af/urances. on lives 


than two lives are concerned: And, in the 
third Eſſay, I have pointed out a conſiderable 


computing ſome of theſe values. The ſo- N 
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wat they ſhould go upon the beſt principles, 
and poſſeſs all the WN n _— 
l $21 | 4 M : ing 
But there is no part of this work in which 
epi is ſo much concerned, as the third 
Chapter. It will be there proved, that had 
the ſums raiſed for public ſervices ſince the 
'RevoLUTION, been much greater than they 
have been, the increaſe of the public debts 
to their preſent ſtate might have been pre- 
vented in the eaſieſt manner, and at a trifling 
expence. A method, likewiſe, of reducing 
within due bounds theſe debis, heavy as they 
now are, will be propoſed.— All competent 
judges will, I believe, ſee, that this method, 
being founded on the moſt perfect improve- 
ment that can be made of money, is the moſt 
expeditious and effectual that the natures of 
things admit of. Nor, in my opinion, if the 
nation is not yet too near the limit of its re- 
ſources, can there be any good reaſon againſt 
carrying it into execution, ——lIt is well 
known, to what - prodigious ſums, money, 
improved for ſome time at compound intereſt, 
will increaſe (a). * ſtate, if there is no 
"$05 0 NN ' mile! | 
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ſame, 
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miſapplication of money, muſt neceſſarily 
make this improvement of any ſavings, 
which can be applied to the payment of its 
debts. It need never, therefore, be under 
any difficulties; for, with the: nalleſt ſavings, 
it may, in as little time as its intereſt can re- 

| OG pay off the el debe: 2d 


fo 


2 "hl the frf Eſay I Have made many obſors! 
vations on the expectations of lives, the per- 
nicious influence of great towns on health, 

and manners, and population; the increaſe of 
mankind; and other ſubjects in the doctrine 
- of Annuities and Political Arithmeticx ... 
In the Laſt Eſſay I have ſtated carefully the 
proper method of forming Tables of the pro- 
babilities of human life, from given obſerva- 
tions: And, at the cloſe of this Eſſay, be- 
ſides ſeveral new Tables, I have thought it 
neceſſary to give Mr. Simpſon's Tables of the 
values and expectations of LoN DON lives. 
— | have alſo, in the Notes at the end of 
on work, FO the Demonſtrations of _ 


A'S * N 400 * 


8 * out to 5 ber cent. n e intereſt at ous, 
Saviour's birth, would, by this time, (that is, in 1773 
years) have increaſed to more money than would be con- 
8 in 150 millions of globes, each ; gon to the 
earth in ad apt ay " dolle Sold. 4, . 


25 Anſwers 
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FIRST EDITION. xi 


Anſwers to the Queſtions in Chap. I. Theſe 
Demonſtrations I have choſen to keep out of 
ſight. in the body of the work, in order to 
avoid diſcouraging ſuch readers as may be 
| e A with mathematics. 


Upon the whole. A great part of the 
work now offered to the Public is, I believe, 
new; and I am in hopes alſo, that it will be 
found to contain ſome improvements in thoſe 
branches of | philoſophical enquiry, which 
are hems hy of- it. 
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PREFACE to the'Tnixp Eviriox. 


HAT favourable reception of this 
Work, which has occaſioned the pre- 
ent Edition of it, ſo ſoon after two former 
editions, is ſuch a proof that it has been of 
ſome uſe to the public, as amply rewards 
me for the attention and labour which I have 
beſtowed upon it. In reviſing it on the pre- 
ſent occaſion, I have been anxious about im- 
proving it as far as poſſible. Several addi- 
tional facts and obſervations have been in- 
ſerted in different places, particularly in the 
Firſt Eſſay and the Poſtſcript to it. That 
part of the Second Section, Chap. II. which 
treats of the Scorch eſtabliſhment, has been 
new compoſed, and carefully-accommodated 
to the more accurate information concern- 
| ing if, with which I have been favoured. 
The SUPPLEMENT is an addition which 
was made to the ſecond edition. The obſer- 
vations in it on the preſent ſtate of our 
Population 
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pop pulation have been a good deal enlarged, 
his is a very ſerious. and important ſub- 
ject. If, indeed, there has been that di- 
minution] of our people Which the evidence 
Ihave produced ſeems to ſhew, it muſt alarm 
every one who wiſhes, well to his country, 
and it ought to engage the immediate and 
vigorous attention of goyernment. ——Many 
differ from me on this point; and I with I 
could find ſufficient reaſon to believe as they 
do, Several great manufacturing towns have, 
1 know, increaſed ; but theſe are nothing 
to the whole kingdom; and even by. their 
increaſe, our population-may, on' the whole, 
have loſt more than it has gained. In 
truth; it would have been ſtrange if our 
numbers had not been declining ; for I can- 
| ſcarcely think of any great cauſe. of depopu- 
lation, which has not for the laſt 80 years 
been operating among us. | 
The prodigious traffic now carried on in 
Life-annuities, and the rage for forming and 
encouraging Annuity Schemes, which has for 
ſome time been ſpreading through the king- 
dom, bas rendered the information which I 
have meant to convey in the following work 
| particularly th And I have had the 
F We picafure 
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pleaſure to obſerve: that it has-been attended 
to. Several of the Annuity Societies in 
Loxpox have been diſſolved; and there is 
reaſon to hope, that thoſe which ſtill re- 
main will not be able much longer to ſup- 
port themſelves on their preſent plans, in 
oppoſition to the evidence of demonſtration, 
and the calls of juſtice and humanity. 
Theſe. Bubbles, however, are of little con- 
ſequence, compared with that GRAND NA- 
TIONAL EVIL; Which is the ſubje& of the 
ſecond chapter of this treatiſe. © This is 
an evil on which I could not imagine, 
that any ſuch efforts as mine would make 
any great impreſſion. 
the united efforts of all the independent 


Perhaps, indeed, 


part of the kingdom would now be too 


it threatens us. 


Much * been ſaid for ſome time of a 


. weak to ſave us from the diſtreſs Wien which 


plan mentioned in PARLIAMENT, at the 
end of the laſt ſeffion, for paying off the 


8 a brief account of it. 


NATIONAL DeBT. This raiſed ſome ex- 
pectations: and 1 will beg leave here to 


23 


After 


Rs — .* 823 —_ Lets, vv} Cant n pl r — 


"> 4 > * 


TAu IRD EDITION. xv 


Alter providing for all the Current ſer- 

vices, there remains this year (177) a ſav 
ing or overplus of 1, 200, ooo. With this 
ſum, and a profit of 1 g0,000/. from a Lot- 
tery conſiſting of 60,000 tickets, a MILLION 
AND A HALF of the 3 per cent. annuities, 
purchaſed at go, will be paid off.—When 
this was propoſed to the Houſe of Com- 
mons, it was at the ſame. time announced; 
that it would be the coOMMENCEMENT or A 
' PLAN FOR, PAYING OFF, THE NATIONAL 
DEBT ; for, if no extraordinary. ſervices 
ſhould call for any other application of the | 
public ſurpluſſes, the ſame payment in- 
creaſed by the intereſt of former payments, 
is intended to be made every year while the 
peace laſts: And thus, reckoning compound 
intereſt at 3 per cent, SEVENTEEN MILLIONS 
will be id e off during a peace of ten 
Yah ob 1. 
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On this plan I will take the liberty, with 

all the deference which becomes me to the 

Ration and abilities of the propoſer of. "© 
to offer the following remarks. vith 
Iſt. It implies, that there is to be a Lots 
tery every year during the whole continuance 
TAS, e 
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of peace. — Forterly, lotteries were expedi- 


war. They are now, it ſeems, to be eſta” 
| bliſhed as permanent reſources never to be 


increaſing faſt, and wants not to be e 
by government. | 


be expected another year: And, I believe, 
that thoſe who are beſt acquainted with this 
ſubject, muſt be ſenſible that there is no ſuffi- 


tion of the navy is continued, a conſtant 


=_ laſt three years, or * But this 


ents for procuripg money on more advanta- 
goous terms, to which government had re- 
courſe, when preſſed by the neceſſities of 


given up or ſuſpended. — This muſt ſhock 
every perſon who is duly acquainted with 
the miſchief occaſioned by lotteries, parti- 
cularly among the lower claſſes of people. 
The rage for gaming threatens the ruin of all 
that is virtuous and manly among us. It is 


_ 2dly. The ſurplus of the Frilet year is 
in part the effect of ſome extraordinary ſav- 
ings in the laſt year, (1772) which cannot- 


cient reaſon to expect, while the augmenta- 


 furplus of ſo much as a MILLION fer ann. 
I mean this on the ſuppoſition, that the pro- 
duce of the Sinking Fund will continue what 
it is taken for this year, and what it has been 


is 
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18 certainly more than can be depended on. 
The difficulties of the Eaft India Company 3 35 
that ſtagnation of credit which has lately 7 
diſtreſſed the public; and many other cauſes, 4 
may poſſibly occafion Deficiencies. Should - 
there, however, be an increaſe, it will be „ 
owing, I am afraid, to a very bad cauſe: T | 
mean, to an increaſe of our importations pro- 
ceeding from luxury, and turning the balance 

of trade againſt us; ; and, conſequently, drain- 
ing the kingdom of its ſpecie, and leaving it 
more and more to the precarious and dan 
| . ſupport of paper-money. N,, 
Zaly, Let the /urplus of the public revenue 

prove What it will, there is too much proba- 
bility that, even during the continuance ß 
peace, ſome emergencies or other will be | 
often furniſhing reaſons or pretences for em- 
ploying it in other ways than the payment 
of the public debts. This has been the caſe 

| hitherto'; and from the year 1730 to the 
_ preſent time, it has never happened, that we 
have gone on above three or four years to- 
gether employing furpluſſes in diſcharging 
'debts. Though in profound peace, there 
have been calls for a different application of 


them; ; nor can i imagine what reaſon there 
Vo: L. . i b | EE 
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is for ag that our circumſtances are 
ſo much changed for the better, that there 
will ariſe no ſuch calls for ten years to come, 
ſhiould the peace laſt ſo long. Bun, 
Athly, The moſt capital defect in this plan 
16 that its operation is to ceaſe as ſoon as a 
| | war begins. That is; it is to ceaſe at the 
i} very time when it would operate to moſt ad- 
| vantage, and make the quickeſt progreſs in 
redeeming the public debts. This has been 
demonſtrated in the chapter on public credit 
in this Treatiſe, and in my Appeal. to the 
Public on the Subject of the National Debt. 
Is it then any wonder, that ſuch a plan has 
had no effect on public credit? Does it 
mean any more than that the ſurpluſſes of the 
revenue ſhall be applied to the diſcharge of 
our debts, - when there are no other uſes for 
them — And was there ever a time when 
this was not done? Is not this the very plan 
we have been purſuing theſe forty years, and 
to which we owe our preſent incumbrances? 
Certain it is, that nothing but a plan that 
ſhall 8⁰ on operating uniformly in war as 
well as in peace, or the eſtabliſhment of a 
permanent fund that ſhall never be diverted; 
A! is, in other words, a return to the ſcheme 
| | adopted 
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8 by the legiſlature in 17163 and 
which even now ſtands eſtabliſhed by law; but 


which; through the unpardonable miſcon- 
duct of men in power, has been defeated 


of its good effects: Nothing, I ſay, but this 


can do us any eſſential ſervice; or, in our 
preſent circumſtances, be much more than 
trifling with the difficulties and dangers of 
the public. Eſtabliſh ſuch a fund Conſign 
it to a particular commiſſion, acting under 
penalties, in ſuch a manner as ſhall take it 
out of the hands of the Treaſury, and form a 
check even on the Houſe of Commons itfelf.— 
Supply from time to time all deficiencies juſt 
as if no ſuch fund exiſted ; and, by theſe and 
other meaſures, convince the kingdom that 
ſomething effectual is meant, and that the 
public debts are indeed in the way to be ex- 
tinguiſhed. LET THis BE DONE 3 and we 
may ſoon fee a new ſtate of things; public 
credit may revive ; and the kingdom enjoy at 
leaſt a chance for being preſerved, —ÞBy the 


confidence which ſuch a meaſure would give 


in government ſecurity ; but more eſpecially, 
by the increaſing. ſums which would be 
thrown annually into the public markets, 
and returned to the public creditors, the 3 
_ Da - per 
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Per cents: would be ſoon raiſed to ar, and 
in ſome time probably far above par. It 
is well known, what an effect borrowrmg 
every year has in ſinking the funds. Paying 
every year would certainly have an equal 
contrary effect. In a time of war; particu- 
larly, it would give ſuch a demonſtration to 
the public, that an irrevocable plan of re- 
demption was at laſt eſtabliſhed, as could 
not but produce the happieſt effects. It 
would indeed in theſe circumſtances be ne- 
ceſſary to borrow an extraordinary ſum an- 

nually equal to the appropriation. That is; 
ſuppoſing the fund to ſet out with a million 
per ann. it would be neceſſary to borrow ſo 
much more annually than would have been 
wanted had the fund been capable of being 
diverted. But this being done to convey a 

- conviction with which the very power of 
borrowing was connected ; and to preſerve a 

fund on which the very being of the ſtate 
depended ; no bad conſequences could fol- 
low. The annual charge on the public, 
occaſioned by the war, would be even / 

than it muſt have otherwiſe been. For, let 
us ſuppoſe ten millions neceſſary to be bor- 

. -rowed every year to defray the expences of 

22 | war, 
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been wanted, had not the million ſurplus 
been locked up. Suppoſe farther, that 
the ſcheme, by keeping up public credit, 
and throwing money every year into the 
hands of lenders, enables government to bor- 
row at 1/. per cent. leſsfintereſt than would 
be otherwiſe required that is, at 4 inſtead 
of 5 per cent. In theſe circumſtances, there 


2. 


And ſuch a ſaving, repeated 3 year of a 
war, would be an object of ſome importance 
to the kingdom. Indeed, there may be no 
poſſibility of conceiving what important 


a ſcheme might produce. During its pro- 
greſs in diſcharging our debts, and before it 
could give any relief by the annihilation of 
taxes, it might /ave the kingdom, by pre- 
ſerving it from difficulties which would have 


this, who has conſidered what danger there 
is that a war, ſhould it become unavoidable 
before our debts are put into any certain 
bn b 3 courſe 


war, nine millions only of which would have 


would ariſe a preſent faving to the kingdom 
of d 228 — for the intereſt of ten 


the intereſt of nine {nin at 5 per Kg 


effects in this way, the eſtabliſhment of ſuch 


ſunk it. And every one muſt be ſenſible of 


* © 


ii! PREFACE i the! 


courſe of redemption, will either entirely 


overwhelm public credit, or ſo much weaken 
it, as to produce an impoſſibility of borrow+ 


ing except on very exorbitant intereſt,” and, 


conſequently, of finding taxes ſufficiently 


productive to pay ſuch intereſt. The gene- 
ral apprehenſion now is, that the nation is 


overloaded; and that its debts will never be 


paid. This keeps the funds near 18 per 
cent. lower than they were in the laſt peace, 


In the next war ſuch apprehenſions will in- 


creaſe, and produce great danger. But 


ſhould it be then ſeen, that a plan for re- 


deeming our debts the moſt efficacious poſſi- 
ble, was going on; and, in conſequence of 
being guarded in ſome ſuch manner as I 
have hinted, would not (or could not eaſily) 


be revoked; in theſe circumſtances, all dan- 


ger would be ſo far leſſened, that it might 


be practicable to find ne taxes which would 
ſupport the expences of war during the ope- 


rations of the ſcheme. 

But I am got far beyond the limits Ipre- 
en myſelf when I begun this Preface.— 
As the national debt is a ſubject unſpeakably 
Intereſting to this nation, I could not al- 
low my ſelf to omit any thing that appeared 
| to 
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to me of conſequence upon it; and the Rea- 
der of this Treatiſe will on this account, I 
hope, excuſe me, if I have detained him 
here too long and too unprofitably. Much 
has been before ſaid on this ſubject by Wri- 
ters bf more conſequence to no purpoſe ; and 
we ſhall purſue the path we are in, till the 
edge of the precipice towards which we are 
advancing. awakens us, and ruin becomes 
unavoidable.—The diſtreſs occaſioned by the 
ſhock lately given to the bubble of paper- 
credit, is, I am afraid, a prelude to greater 
calamities, and a in to prepare for 
them. | 
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PREFACE to the FoUXTRRAITION) 


II S work having been for ſome time 
out of print, I reſolved about four 
years ago to prepare for the preſs a new edi- 

tion of it, expecting that I ſhould have only 

a few corrections and additions to make of 

no particular conſequence. But in this ex- 
pectation I have found myſelf greatly miſ- 

taken, Such a variety of new matter came 

in my way, and ſuch means of 1 improving 

this work were communicated to me, as 

have led me. to beſtow upon it more atten- 

* tion and labour than can be eaſily imagined, 
and to increaſe it from one to two volumes. 
It is probable that nothing. could have 
engaged me to undertake ſo much labour 
had ] foreſeen it; but having begun, I could 
not avoid, going on; and I was encouraged 
by the reflection on the favourable manner 
in which the former editions of this work 


5 | had been received, and alſo by the hope 
. 5 1 5 that 


- 
5 i y 1 1 * 3 * 
n ccc 


12 


4 N 4 - . 2 „ 2 — oe 5 
F . 


PAAR to this &c. XXVY 


E- that on one ſubject of human enquiry 1 
ſhould be able to produce a work more 
compleat than any that che pubic! has den 8 

yet furniſhed with. 2 Of 


3 


The en of moſt e in \ the | 
preſent edition are the following. 

There has been added to the Second Chap- : 
ter an account of ſeveral foreign Societies; 
and a continuation of the hiſtory of ſuch 

"annuity. ſocieties as are ſtill ſubſiſting in 
London, to the time when that Chapter was 
printed off; that is, to the beginning of ' on 
the year 1782.——The largeſt of theſe ad- = 
ditions reſpect the Amicable Corporation /for 
Perpetual Aſurances at Serjeant's Inn; and 
the Society in Chatham Square for Equitable 
= Aſurances on Lives and Survivarſhips.—— , 5 
= The former of theſe Societies, ſhould they | 4 
think proper to look into theſe obſerva- 

tions, will, I am perſuaded, find that they . 

require their attention. — But it is the 

Society laſt mentioned, which, through the 

whole of this Treatiſe, I have had chiefly 

in view. Having for many years been con- 

cerned in Adviſing this Society, (the firſt of 

the kind in the word and increaſing ay} I 
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have been anxious about giving it all the FR 
formation and aſſiſtance poſſible.— The 
additional obſervations addreſſed to it in this 
edition will be found chiefly in this Volume 
from page 170 to 178 ; and in the Second 
Volume from p. 80 to p. 91, and from 
p. 169 to p. 177. And, from theſe obſer- 
vations, it may be learnt in particular, that 
though this Society, in conſequence of hav- 
ing happily begun too high, has already 
found itſelf capable of making great abate- 
ments in its demands, it is Rill Fapable of 
making farther abatements. 

In the former editions of this work, 1 
had intimated that a publication of the 
tables by which its buſineſs is tranſacted 
would be proper, together with an account 
of the principles aſſumed, and the method 
taken in compoſing them. This is an in- 
formation to which the public has a right, 
and which is now given it in different parts 

of this work, and particularly in the Second 
"Value from p- 80 to p. 92. ä 


Many munen been made and 
ſeveral additional notes inſerted in the Firſt 
Eſſay. Some of theſe have been occaſioned 
* two late F z one by Mr. Wales, 

maſter 
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u of the miltheinatical ſchool at Chr; 72 
Church 3 and the other by Mr. Howler. See, 
particularly, the notes in P. 249, 257, 260, 
and 261.— The Table in p. 304 is | alſo 
now firſt inſerted. | 

To the Second: Eſſay A Pollſeriph has "rt 
added; the principal intention of which is 
to point out the reaſons for diſcarding the 
valuation of ſingle and joint lives derived 
from Mr. De Morvre's' hypotheſis; and alſo 
to deſcribe. a method of computing theſe 
values from any given tables of mortality, 
which, while it leaves no poſſibility of any 
miſtakes, renders ſuch computations as eaſy 
and-expeditious as their nature will allo wp. 

The Third Eſſay is the ſame that it has 
been in all the former editions. But to the 
Fourth ſome additions have been made 3 


particularly, the notes in p. 349, 35+, and 


352- The two firſt of theſe notes have in 
view a remark of Mr. Wales's ; and the del 
ſign of the laſt is, to retract an aſſertion in 
the former editions concerning the duration 
of life in old age in great towns, and to ſhew 
the reaſon why a greater proportion of the 
inhabitants of London died fene. in 128 
age that have died e 


But 
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But the additions: of 85 den quid 
are the Tables in the Second Volume, with 
the remarks explaining the conſtruction, uſe, 
and application of them. In the general 

| introduction to theſe Tables, and in the re- 
marks on Table XVI. p. 48. it is ſhe wn (and, 
I think, undeniably) that the Tables of the 
values of lives deduced from the London 
bills of mortality err only by giving them 
too high; and that, with reſpect to the 
main body of the inhabitants, the unfavour- 
ableneſs of London to the duration of life 
continues much the ſame that it uſed to be. 
Tables I. II. III. and IV. and Tables 
LVIII. LIX. LX. and LXI. are an abridge- 
ment of Mr. Smart's tables of compound 
intereſt, and contain all that is en 
in them. N 

The VIth Table, Guin: he mean 8 

babilities of the duration of life according to 

a a regiſter of mortality at -NoRkTHAMPTON, 
has been inſerted in all the former edi- 

tions; but it is now given more correctly; 
and tables deduced from it have been 

added, of the expectations of life and the 

values of Angle lives and of any two joint 
lives at all ages, and for three rates of in- 
| _ tereſt, 
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tereſt. The labour of computing theſe 
tables was undertaken in order to ſet aſide 

all occaſion for uſing the defective valuation 

of lives founded on Mr. De Moivre's hypo- 
theſis; but not having been able to finiſh | 
theſe computations till a great part of this 
Treatiſe had been printed off, I have been 
' obliged to continue the uſe of the old tables 
ſo far as to take from them many of the ex- 
amples of the ſolutions of queſtions in the 
firſt and following chapters. 
When tables of the values of two joint 
lives are given, the values of three joint lives 7 
may be deduced from them, with perfect 
eaſe, by Mr. Simpſon's rule inſerted in the 
Second Volume of this Treatiſe, p. 97. 
This rule ſaves ſo much trouble, that I 
have thought it worth while to procure cal- 
culations of the XXXVIIth and XXXVIIIth 
Tables, on purpoſe to determine how far 
It may be depended on. The reſult is 
given in the remarks and compariſons from 
p-.96 to p. 99. And it ſeems to appear 1 
that it finds the values of 7hree joint lives 1 
ſo nearly as to leave little room for wiſhing 17 


in this inſtance any Gone 4 of er- 
rectneſs. | | 
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compute them for any one rate of intereſt. 


any one who will look over the collection of 
tables in the Second Volume, and particu- 


: doing this. 


that nothing is wanting to make our know- 
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The Wes from p. 149 to p. 161 . 
a method- of deducing, with ſufficient. ac- 
cutacy, the value of any life or number of 
lives at all rates of intereſt, from the correct 
value given at one rate of intereſt.— In 
computing, therefore, tables of the values of 
lives according to any given obſervations, 
no more will hereafter be neceſſary than to 


All improvements, however, of this kind 
would be of little conſequence, were there 
no tables which ſtate correctly the laws that 
govern human mortality in different ſitua- 
tions. One principal part of my buſineſs in 
this work has been to frame ſuch tables; and 


larly from p. 100 to p. 140, will ſee that I 
have been furniſhed with the beſt means of 


With reſpec to the Tables, in ile; 
deduced from the Swediſo Obſervations, 1 
cannot heſitate to pronounce that they exceed 
in correctneſs every thing of this kind which 
has been hitherto offered to the public; and 


ledge in this inſtance compleat, but ſimilar 
g  obſer= 
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1 Stender in other kingdoms.——By theſe 

W Tables I have been enabled to Nate mi- 

| nutely the different rates of mortality at all 

W ages among males and females ; and to form 

tables of the values of ſingle and joint lives 

for. each ſex, as well as for both ſexes col- 

. lectively; in conſequence of which, I have | 

been farther enabled to determine the inn q 

Wcreaſe of the values of annuities payable : 

auring ſurvivorſhip, occaſioned by the longer 

duration of life among females ; and thus 

to furniſh a direction of ſome importance 

to the various ſocieties in this kingdom and 

abroad for providing annuities for widows. - 

ni muſt not in this place negle& to ac- 

knowledge the great obligation Jam under 

; to Mr. WARGENTIN of the Royal Academy 

Wof Sciences at SToCKuoLM, for the com- 

munications which have enabled me to 

make the additions to this Treatiſe laſt men- 

Wtioned. It will be found alſo, that 1 have 

een much indebted to Mr. OE DR of 0¹¹ N 

enburgb for ſeveral uſeful communications. 

W In the obſervations and rules which fol- 

ow the LVIIIth Table 1 have given a ge- 

£ neral account of the method of computing 

ſc values of enen, to wk aud of 
. | the 


two rates of intereſt. 
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the tenewals of leaſes held either for terms 
certain or for lives. | 
Ihe rules from p. 222 to p. 230, OY 
how to deduce from the values given of any 
annuities payable yearly their values when 
payable Balfeyearly or quarterly, or when ſe- 
cured by land and payable half-yearly. And 
the laſt Table 1 in p. 230, exhibits the parti- 
cular differences between theſe values for 


The collection of Tables is followed by a 
SUPPLEMENT, which formed a part of the 
Third Edition of this work. In the preſent 
Edition ſeveral notes have been added to 
this Supplement; but the addition of moſt 
conſequence is the PosTscRr1PT on the ſub- 
je& of the population of the kingdom. —— 
In the former Editions, and alſo in the pub- 

lication entitled an Eſay on the Population of 

England from the Revolution, &c. I gave an 
account of ſeveral facts which ſeemed to 
me to ſhew, that our population has de- 

clined. Great pains have been taken to 

JOE: this to be a mile (a). In the Po- 


Aript 


(a) Much has E aid Alſo bert 4 miſtake into 
which it is ſuppoſed I have fallen in eſtimating the 
| * of gold coin in the ta The truth, A 

his 


roburu Ertel. Ki 
n 105 mentioned, I have entered a little 
farther into this Controverſy ; ; and it will 
appear that'thdugh'I fill retain my former 
opinion,! yet 'Þ wih to be cobſileted 45 far 
= from! being decided in it, and therefore as 
* open to receive any evidence which ean be 
- cod to overthrow it. 

= - Being willing to comp rize in this gal. 
= tion all char I Have e on the dura: 
tion of human life, and the values of life= 
annüities, I have inſerted at the end of the 
Second Volume Three Eſſays on theſe ſubs 
jects, which baye been publiſhed in the P;i- 
2 Tranſations , the Royal Society. 
bs A had N 27760 cloſes _— 2 co 


be additions 1 ſhall lt Witzen are 
thoſe which relate to public credit and the 
national debt; and E ive choſen to men. 


this inflance, is briefly 8 third edn. 
tion for calling i in the gold coin brought in near double 
the ſum that was expected. In conſequence of this, an 

eſtimate. which I had publiſhed in the Firſt Tract on Civil 
Liberty, proved het of the truth about three millions and 
a half ; and it appears now, that, excluſive of two mil- 
lions purchaſed by the bank and melted into bars — 
gold coin of the kingdom was (i 73) 2 * 
millions, inſtead of twelve millions ad 7's alf, as 1 bad 
reckoned it. And this is the ie 1 8245 given in 
the Ia edition, p. 74, of the Tract juſt mentioned, ex- 
cept that being then not — of the coin — 
by the bank, I have not mentioned it. 


- 
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tion them. laſt, on account. of their partious 
lar nature and importance. 1 0) 14 
Ia the;; Preface to the Third Edition, 
(619 xv,) I took notice of a; plan an- 
nounced in 1773 by Lord North to the Houſe 
of Commons, for paying in the ten follow- 
ing years 17 millions of the public debt, 
It is neceſſary. I ſhould. here juſt mention, 
that this plan was never afterwards heard of. 
be remarks I have made upon it, 
were followed with a propoſal for expedit- 
ing a plan of redemption in ſuch a manner, 
as to cauſe an appropriation, of a million 
per ann. to diſcharge, in forty. years, a hu. 
dred millions of the public debts then bear- 
ing 3 per cent. intereſt. This propoſal has 
not been continued in this Edition, becauſe 
I intend ſoon to lay before the public a plan 
more efficient, and better adapted to the 
preſent ſtate of our funds. I muſt, how- 
ever, obſerve that, having now no hope that 
an efficient plan of redemption will ever be 
eſtabliſhed, I think with regret of the time 
and attention I have beſtowed. on this ſub- 

5 Nothing relieves me, but the reflec- 
5 that the object about which 1 have loſt il 
my time, has been the removal of an evil i 
Which, if. no ſuch meaſures as dhe have pro- 
TY! | * 
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poſed; are adopted, muſt bring on a catoſtrophe 
which will make this country a ITE 1 | 
4 terror to the world. | 
At the end of the chapter on public ie | 
' T have, in this Edition, inſerted a brief 
hiſtory of the Sinking Fund; and alſo a 
particular accoynt of the increaſe of the pub- 
lic debts from 1776 to 1783, and of the 
ſtate of our finances at the time of ſigning 
the Preliminaries of peace in January laſt. 
This account is, I believe, as correct as it is 
poſſible at preſent to make it; and I have 
choſen for many reaſons that it ſhould form 
a part of this work. Hereafter, probably, 


W it will be read with amazement. Our folly, 
a : in this inſtance, is without example. Lord 
e ; NorTH enjoys the ſingular diſtinction of 
2 WT having contributed more to it than any for- 
e mer miniſter. By a war which has degraded 
C W the kingdom, and a diſſipation of treaſure 
a 


which was never equalled, he has, in the 
ſhort. compaſs of ſeyen years, doubled a debt 
before too heavy to be endured. And let fu- 
ture generations riſe up; and, if poſhible, . 
let them call him— Bl: ied 4. 


Newin gton-Green, 
March 29th, oy 3. 
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CHAP, 1. 


Quiſtions I to Schemes for FO Wen ry 
* 821 the Values of 1 1 we Lives. 
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f CHAP. II. 


Sree, 1 'Of Inſtitutions or the. Benefit f wiki: - 
and, particularly, the Lonvon N and. 
LADABLR Societies. — p. 64 
SECT. II. Of the Affociation among the Loxnow 
- Clergy, and -the Miniſters in ScoTLAnD, for pro- 
viding Annuties for their Widows. — pi. 86 
Stor. III. Of the beſt Schemes for providing Annui- 
ties for Widows. — — p. 97 
SUPPLEMENT. #0 the preceding Sefions, containing a 
| farther Account of the Inſtitutions for the Benefit F 
" Widows to the End of the Year 1781. 


Faun af 4 Scheme a Wed among the Kaff lad rn 
Commanders. - | 


P. 119 
Per. IV. Arcous of ome . hun, 2 the 
Bengt of Widows,  — p. 121 
er. V. Of Schemes for previews n Hunnitide, 
= which are not 10 | commence till particular Ages; and, 
= particularly of the Societies in Landen for the Bene- 
Jt of Old Age; and a Propeſal for eftabliſhing Life- 


2 in e for” the Benefit of the induſtrious 
Por- JJ 0 ES. : 0 nes”. FI "7 127 
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Apprriom xl. Account Fr the Societies and the mw 


ef Old Ape. — p. 144 

- Sher. VI. 07 tbe Ae 'Conponarios for a 

perpetual Aſſurance-Office. L p. 148 

| Further A ihe AMIGARLE eee 
p. 156 4 

Szcr, VII. © the Society for * Equitable Aſſurances on 


Lives and vor ſhips. TS p.164 
Further Account of the EquiTaBLE Society, with an 
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Account of an Inſtitution for the vp W . 5 
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LIvERPOOL in 1773 conſiſted of 2440 34407 inhabitants, 
excluſive of about 4000 abſent at ſea, + 

The annual average, of deaths for five years to 1771 
had been 1391, including 200 who died annually at ſea. 

Proportion dying annually 1 to 274. 

The annual births for five year to 1771, had been 
1 98. | 
Ms in 1753 — 3750 


in 1773 — K 
See an Eſſay towards the Hi fry ef Ben by 
Dr, Enfield, P. 237309 | * 


By a careful ſurvey in March 8 of Bridgend, a 
= town in Glamorganſbire, the houſes were 205; 


the inhabitants of "all ages "I ; making 4to A houſe 
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Nubien relating to Schemes for grant- 
ing Reverſionary Annuities, and tbe 


Value of Aſſurances on Lives. 


QvesTion I. 


Nen Set of married men enter into a 
by wah to © ſociety for ſecuring annuities to 

their widows. What ſum of 
ee money, in a ſingle preſent pay- 
g 66 "cel ought every member to contribute, 
in order to entitle his widow to an an- 
( nuity of 307. per ann. for her life, eſti- 
1 wy mating intereſt at 4 per cent? | 


As w E R. £4 


It; is evident, that the value of ſuch an ex- 
dectation is different, according to the diffe- 
ent ages of the purchaſers, and the propor- 
ion of the age of the wife to that of the 
uſband. Let us then ſuppoſe, that every 
Perſon in ſuch a ſociety is of the ſame age 
vith his wife, and that one with another all 
De members when they enter may be reck- 
Vor. I. | B . oned 


VV 2 
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oned 40 years of age, as many entering above 
this age as below it. It has been demonſtrat- 
ed by Mr. De Moivre and Mr. Simpſon, that 
* the value of an annuity on the ſoint con- 
% tinuance of any two lives, ſubtracted from 
C the value of an annuity on the life in ex- 
«« peQation,” gives the true preſent value of 
an annuity on what may happen to remain of 
the latter of the two lives after the other. 
In the preſent caſe, the value of an annuity 
to be enjoyed during the joint continuance of 
two lives, each (2) 40, (5) is 9.826, accord- 
«> ny l ; ing 
(a) See Table II. at the end of this work. 


P 
* 3 A | 


(b) The values of joint lives and reverſions, as deduced 
from the Breſlaw obſervations, are not given in any part 
of this work from Mr. De Moivre's rules in Hg treatiſe on 


annuities on lives, For theſe rules are approximations, 
which give reſults ſo. far from the truth, as to be, not 
only videſa, but dangerous. In the ſecond eflay in the 
Appendix, a particular. account of this will be given, 
and alſo of the method in which theſe values have been 
calculated, | 
Mr. De Moire has calculated the values of ſingle lives, 
on the ſuppoſition of an equal decrement of life thro? all its 
ſtages till the age of 86, which he conſidered as the ut- 
moſt probable extent of life. Thus; let there be 56 per- 
{ons alive at 30 years of age. Tt is ſuppoſed that one will 
die every year till, in 56 years, they will be all dead. 
The ſame will happen to 46 at 40, in 46 years. To 36 
at 50, in 36 years, and ſo on for all other ages. The 
number of years which a given. life wants of 86, he calls 
the complement of that life. Fifty-ſix, therefore, is the 
complement of 30; 46 of 40, and 36 of 50. | 
This hypotheſis eaſes very much the labour of calcula- 
ting the values of lives; and at moſt ages between 30 and 70 
or 75, it is ſo conformable to Dr. Hallo Table of Ob- 
ſervations, that I ſhall not, in theſe queſtions, think iti 
BT Pt neceſſ- 7 
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ing to the probabilities of life in the Tables of 
oObſervations formed by Dr. Halley, from the 
bills of mortality of Bre/law-in Silgia. The 
value of a ſingle life 40 years of age, as given 
by Mr. De Moivre, agreeably to the ſame Ta- 
ble, is 13.20 (2); and the former ſubtracted 
from the latter, leaves 3.47, or the true num- 
ber of years purchaſe, which ought to be 
paid for any given annuity, to be enjoyed by a 


eeceſſary to diſtinguiſh between the values of ſingle lives 
„ deduced from this Table, and the ſame values de- 
duced from the hypotheſis. | SER 9 ** 
In order to avoid putting the reader to trouble, I have 
aiven this table among other tables in the Appendix. And 
7 1 alſo given two tables which I have formed from 
the bills of mortality at Northampton and Norwich. "Theſe 
aſt anſwer more nearly to Mr. De Morvre's hypotheſis 
chan Dri” Halley's table; and the difference between 


Wy 0 


' che values of rg: and joint lives by the hypotheſis, and the 
> ſame values computed ſtrictly from the tables, is gene- 
ot rally leſs in theſe tables than in Dr. Halley's, as will be 
K ſewn in the laſt Eſſay. When, therefore, in the courſe 
* 


of this work the values of ,/ing/e and jeint lives are men- 
tioned, as given agreeably to Dr. Halley's table, it muſt be 
underſtood, that they ate taken from the two tables in the 


© la leaves of this work, and given in ſtrict agreement only 
ns to the bypothefis.; and that for this reaſon, they are in repo 
4 fil more conformable to the Northampton and Norwic 


tables. | 
Tue inhabitants of London, as is well known, not liv- 


— ag ſo long as the reſt of mankind, the values of /ingle and 
3” 0:0 lives there, are conſiderably leſs than thoſe juſt men- 
5 ioned. And, therefore, whenever 1 have had London 
mw Wives in view, I have given particular notice of it, and 


Weaken their values from Mr. Simpſon, who has calculat- 
Wd them from the Landon tables of obſervation, See the 
| ables in the Appendix. 

() See Table I. at the end of this work. 

Be perſon 


4 © Queſtions concerning 
perſon 40 years of age, provided he ſurvives 
another perſon of the ſame age, intereſt being 
reckoned at 4 per cent. per annum. The an- 
nuity, therefore, propoſed in this Queſtion 
being 30/7. the preſent value of it is 30 mul- 


tiplied by 4.37, or 101 J. 25. #44 
By calculating from Mr. Simpſon's Tables 
(a), formed from the bills of mortality of 
London, this value comes out 102 /. 

Ihe difference in the value of the reverſion 
will be inconſiderable, whether the common 
age is taken a few years more or leſs than 40. 
Thus married men of 3o ought not, accord- 
ing to Dr. Halley's Table, to give two-fifths 
of a year's purchaſe more, for any given re- 
verfionary annuity for their wives, than mar- 
ried men of 50, provided they are of the ſame 
ages with their wives; and one quarter more, 
according to Mr. Simpſon's Table. If the 
wives are younger (as is generally the caſe) 
there will indeed be a confiderable difference ; 
for the value now determined would be 120/. 
according to the Brefſaw Obſervations, ſup- 
poſing 55 two lives to be 40 and 33, or 
that wives are one with another ſeven years 
younger than their huſbands ;-and 1187. 105. 
according to the. London Obſervations. 


(a) See Tables X. and XI. Appendix. 
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Qs TION II. 

% Suppoſing ſuch a ſociety as that deſcrib- 
« ed in the preceding Queſtion, to be limit- 
« ted to a certain number of members, and 
« conſtantly kept up to that number, by the 
=E <* admiſſion of new members as old ones are 
loſt, in conſequence of their own deaths, 
= << 30d the, deaths of their wives: What is the 
number of annuitants which, in ſome time 

« after its eſtabliſhment, will come to be 
% conſtantly upon it?” | 4 


WS 4 ih i NSW. ER 
Since every marriage produces either a 
> x 


= widow or widower ; and fince all marriages 
taken together would produce as many wi- 
” dows as widowers, were every man aud his 
) WE wife of the fame age, and the chance equal 
7 = which ſhall die gelt it is evident, that the 
number. of | widows that have ever exiſted in 
che world, would, in this caſe, be equal to 
al the number of marriages. And what 
* would take place in the world, muſt alſo, on 
be fame ſuppoſitions, take place in this ſo- 
iety. Ia other words; every. ozber per- 
Jon in ſuch a ſociety leaving a widow, there 
gn uſt ariſe from it a number of widows equal 
half its own number. But this does not 
Petermine what number, all living at one and 
he ſame time, the ſociety may expect will 

13 + W 4 come 
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come to be conſtantly upon it. For if every 


widow lived no more than a year, the ſociety 
would never have more annuitants upon it, 


than came on in a year. And on the con- 
trary, if none ever died, the number of an- 
nuitants would go on increaſing for ever.— 
Tis, therefore, neceſſary, in order to anſwer 


the preſent enquiry, to determine how long 


the duration of ſurvivorſhip between perſons 


of equal ages will be, compared with the du- 


ration of marriage. And the truth is, that, 
ſuppoſing the probabilities of life to decreaſe 


uniformly (a), the former is equal to the 
latter; and conſequently, that the number 
of ſurvivors, or (which 1s the ſame ſuppo- 
ſing no ſecond marriages) of widows and wi- 
dowers alive together, which will ariſe from 
any given ſet of ſuch; marriages. conſtantly 


kept up, will be <qgal to the whole num- 


ber of marriages ; or Half of them (the num- 


ber of widows in particular) equal to half 


(a) That is, ſuppoſing that out of any given number 
alive at any age, the ſame number will die every year till 
all are dead. See the preceding note. That on this hy- 
potheſis, the duration of ſurvivorſhip is equal to the du- 
ration of marriage, when the ages are equal; or, in other 


- words, that the expetation of two joint lives, the ages 


being equal, is the ſame with the expi&ation of ſurvivor- 
ſhip, may be learnt from the 18th and 20th problems of 
Mr. De Moi ures's treatiſe on annuities; and a demonſtra- 
tion of it, together with a particular explanation of this 
ſubject, may be found at the beginning of the firſt Eſſay, 
to Which E muſt beg the reader to turn, if he is at any 
loſs about the full meaning of what is here ſaid. 

. E the 


r ' f ; 
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the number of marriages. —Now, it appears 
that in moſt towns the decreaſe in the proba- 
bilities of life, is in fact nearly uniform. Ac- 
cording to the Bre/law, the Northampton and 
Norwich Tables of Obſervation, almoſt the 
ſame numbers die every year from 20 years of 
gage to 77 (a). After this, indeed, fewer die, 
and the rate of decreaſe in the probabilities of 
life is retarded, - But this deviation from the 
. Xx hypotheſis: is inconſiderable; and its effect, 

in the preſent caſe, is to render the duration 
of ſurvivorſhip longer than it would other- 
wiſe be. According to the London Table of 
Obſervations, the numbers dying every year 
begin to grow leſs at 50 years of age; and 
from hence to extreme old age, there is a 
conſtant retardation in the decreaſe of the 
probabilities of life (4). Upon the whole, 
therefore, it appears in anſwer to the pre- 
ſent Queſtion, that according to the three 
former Tables of Obſervations, and ſuppo- 
ing no widows to marry, the number 
**. enquired after is ſomewhat greater than 
half the number of the ſociety ; but, ac- 
** cording to the London Table, a good deal 
«SFr uo. a 

It muſt be carefully remembered, that this 
has been determined on the ſuppoſition, that 


' (a) See Tables V. VI. and VII. Appendix. 


> | | che _ of this difference between the Londen 
| and other Tables, will be,given at the eng of the fourth 
lay. 2, f any med obs 99 24 5 Oy 
B 4 


huſbands 


4. a 
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huſbands and their wives are of 80 ages, 
and that in this caſe it becomes an equal 
chance which ſhall die firſt. In reality nei- 
ther of theſe ſuppoſitions is juſt. Huſbands 
in general are older than their wives; and, in 
equal ages, the mortality of males has 
found to be greater than the mortality of * 
males. For both theſe reaſons, it is much 
more than an equal chance that the huſband 

- will die before his wife, or that the woman 
ſhall be the ſurvivor of a marriage, and not 
the man. This will increaſe conſiderably 
the duration of ſurvivorſhip on the part of 
the woman, and conſequently the number 

enquired after in this Queſtion. The mar- 
riages of widow will alſo diminiſh this num- 
ber, and the operation of theſe cauſes will 
be different in different ſituations. But it is 
by no means to be expected (in the ſituation 
of the ſocieties I have in view) that the di- 
minution from the latter cauſe will be con- 
fiderable enough, to overbalance the opera- 
tion of all the other cauſes which have been 
mentioned, and reduce the number under 
confideration ſo low, as half the number of 
marriages. (a). 


1 


80 rr. 


In London it appears, that there is a re- 
tardation of the decreaſe in the probabilities 


(a) It will be obſerved hereafter, that this obſervation 
has been found to be true in we, p 
0 


1 
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of life, which renders the duration of ſurvi⸗ 
vorſhip between two lives of equal ages, con- 
ſiderably longer than their joint continvance. 
It ſeems worth obſerving, that this is the 
reaſon why, though the probabilities of life, 
and therefore the values of ſingle and joint 
lives, are leſs in Dondon than in other places, 
yet the values of reverſions depending on ſur- 
vivorſhips, are in ſome: caſes greater there. 


lt is proper to add, that this likewiſe is the 


reaſon why, in calculating the values of joint 
lives and reverſions, the preſent value of an 
annuity payable yearly to the ſurvivor of two 
equal lives, may come out equal to, or even 
greater than, the preſent value of a like an- 
nuity for the joint lives. As an annuity, du- 
ring ſuch ſurvivorſhip, will probably not be- 
come payable for ſome years, and therefore 
the money given for it will have time to ac- 
cumulate, it is manifeſt; that the value of it 
could never be equal to the value of an an- 
nuity on the joint lives, the payment of 
which begins immediately, were not the oe 
ſervation now made true, 5 BA 
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= *< Such a ſociety as that deſcribed in the 
i preceding Queſtions being ſuppoſed in 
What time will the number of annuitants 
1 upon it come to a maximum?” 


N 


Arn 


go —* Queſtions concerning © 
. rode 


- In order to be more clear in anſwering this 
Queftion, I will firſt fuppoſe the ſociety to 
comprehend in it from its firſt eſtabliſhment, 
all the married perſons of all ages in any town 
or country, where the number of people con- 
tinue conſtantly the ſame” In this caſe, the 
whole collective body of members will be, at 
their greateſt age, at the time of the eſtabliſh- 
ment of the ſociety; and the number of 
members, together with the number of wi- 
dows left every year, will, taking one year 
with another, admit of no increaſe or dimi- 
nution. The number of widows in life to- 
gether, derived from any given number com- 
ing on a ſociety every year, will increaſe con- 
tinually, till as many die off as are added 
every year; that is, till they come tõ die off 
as Taft as poſſible. But they cannot die off 
as faſt as poſſible, *till the whole collective 
body of widows are at their greateſt age ; or, 
till there is among them the-greateſt number 
poſſible of the oldeſt widows ; and, therefore, 
not till there has been time for an acceſſion 
to the oldeſt widows, from the youngeſt part 
of the widows that come on annually. 
Let us, for the ſake of greater preciſion, 
divide the whole medium of widows that 
come on every year, into different claſſes ac- 
cording to their different ages, and ſuppoſe 
fome to be left at 56 years of age, ſome at 46, 
* ſome 


* 
* 
AS 
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ſome at 36, and ſome at 26. The widows, 
conſtantly in life together, derived from the 
firſt claſs, will, come to their greateſt, age, 
and to x maximum, in 30 years, ſuppoſing 
with Mr. De Moire, 86 to be the utmoſt 
extent of life. The ſame will happen to the 
ſecond claſs in 40 years, and to the third in 
50 years (a). But the whole body, compoſ- 
ed of theſe claſſes, will not come to a maxi- 
mum, till the fame happens to the fourth or 
youngeſt claſs; that is, not till the end of 
60 years. After this, the affairs of the ſociety 
will become fatzonary, and the number of 
annuitants upon it of all ages will kr al- 
ways ne the e | 


—— 


Such is the . to this Queſtion, ling 
poſing a ſociety to begin with its complete 
number of members, conſiſting of married 
perſons of all ages, in the ſame proportions to 
one another, with the proportions in which 
they exiſt in the world. If it begins with 
its complete number of members, but at the 
fame time admits none above a particular 

age: If, for inſtance, it begins with 200 
members all under 50, and afterwards limits 
itſelf to this number, and keeps it up by ad- 
mittipg every year, at all ages between 26 
and 50, new members as old ones drop off ; 


(a) In note e (/ \),. at the end of this treatiſe, * a 5 is 
given, by Which the numbers alive at the end of any par- 


ticular number of years may be very eaſily determined, 


In 
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in this caſe, the period neceſſary to brin - 
the maximum of annuitants will be juſt 
bled. | For, in the firſt place, the w ole hol 
| lective body of members will be 60 years in 
getting to their greateſt age, as may ealily 
appear from what has been juſt ſaid. The 
annual medium of widows therefore, that 
will come on the ſociety will increaſe con- 
tinually for 60 years ; it being evident, that 
the older any ſet of married men are, taken 
one with another, the faſter they will leave 
widows. And after this annual medium 1s 
increaſed to a maximum, 60 years more will 
be neceſſary to bring to a maximum the num- 
r in life together, derived from ſuch a fixed 
annual medium conſtantly coming on. If 
ſuch a ſociety is any number of years in gain- 
its maximum of members, the time ne- 
ceſſary to bring on the maximum of annuitants 
will be ſtill further prolonged, and will be 
ky equal to twice 60 years with that number of 
years added. Moſt of the ſocieties for grant- 
ing annuities to. widows are of this kind; 


complete number of . members in ten years, 
and for ever afterwards to preſerve it, the 


| increaſing for 130 years.—It is proper, how- 
> ever, to be remembered, that the increaſe 
will be quicker at firſt, and afterwards ſlower ; 


and that, within 20 or 30 years of the mm 


4 


and, therefore, ſuppoſing them to gain their 


number of annuitants upon them will 7 on 
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of this term, it will be ſo flow as ſcarcely to 
be ſenſible, though ſtill real. ml bs te" 

All who will beſtow due attention on this 
ſubje& muſt ſee theſe: deciſions to be juſt; 
and a demonſtration of them might be given, 
in a form more ſtrictly mathematical, were 
it neceſſary. oor Hh "4+" 


'QvesTionN IV. 


= < Suppoſe the members of ſuch a ſociety 
(as that deſcribed in the preceding Queſti- 
ons, to chuſe making annual payments du- 
* ring the continuance of marriage, in lieu of 
the ſum which the reverſionary annuity for 
* their widows is worth in preſent money: 
What ought theſe annual payments to be, 
We <* eſtimating intereſt at 4 per cent ?” 


cc 


AN s wE R. 
This will be eaſily determined, by finding 


what annual payments, during two joint lives 


of given ages, are equivalent to the value of 
r the reverſionary annuity in preſent money. — 
„ uppoſe, as in Queſtion I. the two joint libes 
& co be each 40, and the reverſionary annuity 
2 0. per annum. An annual payment during 
re continuance of two ſuch lives is worth, 
e ccording to Dr. Ha/ky's Table of Obſerva- 
c ions, 9.82 (a) years purchaſe. The annual 
f 


(a) See Table II. in the laſt leaves of this work. 
: 8 N payment 


— — — 


"+ 


1638 of the annuity in one payment 


XII Appendix, is 9.6. This ſubtracted from the value of the 


Queſtions concerning 


payment then ought to be ſuch as being mul- 
tiplied by 9.82, will produce (a) J. 101.1, the 


y Queſtion IJ. Divide then J. 101.1 by 
9.82, and the quotient, or J. 10.3; will be 
the anſwer.— This is very nearly the an- 
nual payment of all the members at an ave- 
rage, ſuppoſing equal numbers to offer them- 
ſelves for admiſſion of every age between 30 
and 50. As much as ſome give leſs, others 
ought to give more, according to their ex- 
ceſs of age. Thus, the annual payment of 
a married perſon, 30 years of age, ought to 
be J. 9. 3903 and of a perſon 50 years of age 
J. 11.33.——lf the values of joint lives and of 
the reverſionary annuity are taken agreeably 
to the London Table of Obſervations, hel 
annual payments will be, for 30 years of age 
(5), J. 10.9, —for 40, J. 12. 5. — for 50, I. 14.5. 

e a If 


(a) Particular notice ſhould be taken of the method 
of notation here uſed, becauſe it will be carried through 
the whole of this work. The figures on the right 
hand of the full- point ſignify the decimal parts of 1 J. 
Thus; J. 101.1, is 101 and the 1oth of 1 J. or I. 101 
and 23.1. 9. 39, is l. 9, and 39 hundredths of 1 /. or 
J. 9: 76. : 10d. ——41, 11. 33, is I. 11, and 33 hundredths 
of 11. or l. 11: 65. : 7 d.— In general; it ſhould be 
remembered, that 2 ſhillings allowed for every unit in 
the firſt place of decimals, and two-pence half- penny for 
every unit in the ſecond place of decimals, will give, 
nearly enough, the value of the decimal part of every 
ſuch expreſſion, | 


(5) The value of two joint lives of 30, taken from Table 


life in expectation, or from 13.1, by Table XI gives 3.5, 
5 9 2 the 


5 
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If either the rate of intereſt is ſuppoſed 
lower, or wives are ſuppoſed younger than 
their huſbands, the annual payments will be 
incteaſed. But there is no occaſion for point- 
ing out particularly the difference. It may 
be eaſily found in any caſes by the directions 
now given. There is, however, one obſer 
vation which ought to be here carefully at- Y 
tended to. This method of calculation ſup- 
poſes, that the firſt annual payment is not 

to be made till the end of a year. If it is to 

be made immediately, the value of the joint 
lives will be increaſed one year's purchaſe; 
and, therefore, in order to find in this caſe 
the annual payments required, the value in 
preſent money found by Queſt. I. muſt be 
divided by the value of the joint lives in- 
creaſed by unity, and, in this way, the pre- 
ceding values at 4 per cent. according to the 
Bre/law Obſervations, will be found to be 

J. 8.62—1.9.35.—1.10.07—According to the ,-; 
London . J. Kale 11 "DE 12.7. 2 


the number of years purchaſe which an annuity for a life 
of 30 years of age, after another life of the ſame age, is 
worth. This remainder, multiplied by 30, gives 1035ʃ¾. 
the value in a ſingle payment, ſuppoſing the reverſionary 
annuity to be 30 J. And 105 J. divided by 9.6, gives 
J. 10.9, the value of the ſame annuity in annual payments, 
during the joint continuance of the two lives, according 
to the . obſervations.— By ſimilar operations all the 
other values above given have been found. 


Qu =s s- 


— + 


1 Quoſtrons' concerning | 


ed 45 8 V. 


e A focier may chuſe to moko abate- 
©. ments in theſe annual payments, and to re- 


oy — 


Reg * 


, quire the remainder of the value of the 


3 
"eo ſubtracted from /.101.1, gives 


4 
«© or premiums, at the time o 


46 


reyerſionary annuity to be 


Soren, in fines 
admiſſion. It 
may, for inſtance, chuſe to fix the annual 
payments of all the members to 5 guineas. 
What, in this caſe, would be the premium 
due at admiſſion, the annuity being ſup- 


ce 
cc 


40 poſed 30 J. per annum, Aud intereſt _ 


« at 4 per cent? 


ANSWER. 


From the whole preſent value of the an- 
nuit) in one payment, ſubtract the value of 
5 guineas per annum, during the joint lives; 
and the remainder will be the anſwer. 

Suppoſing the joint lives, both 40, the 
whole preſent value of the annuity in one 
payment is, according to the Breflaw Obſer- 
vations, /.101.1, by Queſt. I.—The value of 
5 guineas per annum, or of /.5.25 per annum, 


et two ſuch joint lives, is J. 5. 25, multi- 


plied by the value of the joint lives; that is, 
„multiplied by 9.82, or J. 5 1. 553 and 


449.5. 
the anſwer required for two lives at the age 


of 40.— The anſwer found in the ſame way 


for two lives whoſe common age is 30, is 


. 455 e for two lives at 50, 501. 
3 Accord- 


. 


r 
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According to the London Obſervations, theſe 
values are, for two lives at 30, i 54. 6. —At 
40, J. 59. 4. At o, 1.63.3. 
If the firſt of the annual peywents is to be 
made immediately, the true anſwer will, in 
every inſtance, be the values found in the 
manner now directed, diminiſhed by the an- 
nual payment; or, in the preſent caſe, 5 
gwbean leſs than the values ſpecified. 

The values, in premiums and annual pay- 
ments, of any other reverſionary annuity, will 
be as much greater or leſs than theſe, as the 
ab itſelf i is greater or leſs. 5 


QvesrTion VI. 


We A perſon 35 years of age wants to buy 
an annuity, for what may happen to re- 
main of his life after 50 years of age. 
What is the value of ſuch an annuity in 
ready money, and alſo in annual payments, 
till he attains to the ſaid age; that is, in 
annual payments for 15 years, ſubject in 
14 mean time to failure, ſhould his life 
a * 5 
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The preſent value of ſuch an annuity is 
he preſent value of a life at 50, in money to 
de received 15 years hence, and the payment 
df which depends on the contingency of the 
ontinuance of the given life 15 years. That 
sit is equal to the value of a life at 50, 
Vor. I. C : multi- 


1 
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- multiplied. by the preſent value of 1 J. to be 


X 


received at the end-of 15 years, and alſo by 
the probability that the given life will con- 
tinue ſo long. -A life at go, according to 
Mr. De Morvre's valuation of lives, and reck- 
oning intereſt_at 4 per cent. is worth 11.34 
years purchaſe? The N value of 1 J. to be 
received at the end of 15 years, is, by Table I, 
(See the It leaves of Vol. II.) 0.5553. And the 
probability that a life at 3 5, will continue 15 
years, is, according to the Bre//aw Obſervations 


* $55 (a). And theſe three values, multiplied by 


one another, give #4.44, or the number of 
years purchaſe that ought to be given for the 
annuity.— The annuity then being ſuppoſed 
50 J. its value in preſent money is 222 J. 


- (a) The probability that a given life ſhall continue 
any number of years, or reach a given age, is (as is 
well known) the fraction, whoſe numerator is the num- 
ber of the living in any Table of Obſervations oppoſite 
to the given age and denominator, the number oppoſite to 
the preſent age of the given life.—'Thus, in the preſent 
inſtance; 346 is the number in Dr. Halley's Table oppo- 
ſite to 50, and 490 the number oppoſite to 35,—34® (or 
the odds of 17 to 7) is, therefore, the probability that a 
23 whoſe age is 35 ſhall attain to 50, or live 15 years. 
n the tame manner it will appear, that, according to the 
ſame Table, the probability that a perſon at this age ſhall 
live 25 years, is 34z ; or nearly an even chance. 
At Northampton and Norwich a perſon at the ſame age, 
has an even chance of living 26 years; but in London, 
ſcarcely 20 years. See Tables V, VI, VII, and VIII, 


at the beginning of Vol. II. I will add, though fo- 


reign to my preſent purpoſe, that a perſon at the ſame 
age has in theſe towns a better chance of living one year, 
than in Londen, in the proportion of 3toz. 


r 0 In 
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In order, to find this value in annual pay- 
ments, while the given life is attaining 50; 
it is neceſſary to And the value of an annuity 
for 15 years, ſubject to failure on the ex- 
tinction of the given life. And the value of 
ſuch. an annuity is, evidently, the laſt value 
W_{ubtracted from the value of the given life; 
or, in the preſent inſtance, & 4. 44, ſubtracted 
from £13.97. (See Table I. at the end of 
Vol. II.) that is, & 9. 53.222 J. then, being 
the preſent value of an annuity of 50 J. for the 
remainder of a life now 35, after attaining 503 
and 9. 53 being the number of years purchaſe, 
which ought. to be given for an annual pay- 
ment to laſt 15 years, if a life now 35 laſts 
ſo long, it follows that the value of the ſame 
annuity in annual payments, till this life 
attains 50, is 222. divided by 9.53; of 
his calculation ſuppoſes, that the firſt of 
the annual payments is not to be made till 
the end of a year. If the firſt payment is 
made immediately, the value will be, the 
Jingle payment divided by the value of the life 
for the given term increaſed by unity; that is, 
in the preſent caſe, 222 J. divided by 10.533 
77" 


If the value of the annuity is required in 
a ſingle payment, over and above any given 
annual payment; deduct the value of the an- 
nual payment from the whole value in a ſin- 
gle preſent payment, and the remainder will 
ee 12 14611 be 


= 


91 .3B 
8 222 concerning 
be the anſwer. Thus; let 5 ny in the 
preſent. inſtance, be the given annual pay- 
ment far the aſſigned term; and let the en- 
quiry be, how much more in preſent money 
the ſuppoſed annuity is worth. By what has 
been juſt ſaid, 9.53, multiplied by" 5 guineas, 
that is, 50 J. is the value of the annual pay- 
ment; and this ſum deducted from 222 7" 
leaves 1724. the anſwer. 

If the annual payment begins immediately, 
its value is 10.53, multiplied by 5 guineas, 
and be anſwer comes out J. 166 5 


In this way may be found the be, in 
ſingle and annual payments, of any other an- 
nuity, payable to an aſſigned life, after a given 
term of years, taking any valuation of lives 
or intereſt of money. But care muſt be ta- 
ken to remember, that it is the title to the 
annuity that will commence at the end of 
the given term, and, that the firſt payment 
is not to be made till a year afterwards ; 
that is, in the caſe here ſpecified, not ul 


the end of 16 years. 


— 


SECHOLIUM. 


The value of the remainder of two joint 
hives, after a given term of years, is likewiſe 
the value of 1 L due at the end of the e given 
term, multiplied by the value of two joint 
lives, each older by the given term than the 
given lives; and this product, multiplied by 


the probability, that the given joint lives-ſhall 
not 
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not fail in the given term; or (which is the 
ſame) by the product of the two probabili- 
ties, that the ſingle lives ſhall each continue 
the given term. And the value of an an- 
nuity, on any given joint lives for a term of 
years beginning now, is this laſt value ſub- 
tracted from the whole preſent value of the 
joint lives. Thus; the value of two joint lives, 
one 40 years of age, and the other 50, (ſee 
Table II. at the end of Vol. II.) is 8.91; 
which, multiphed by 0.6755, the value of 1 J. 


lity that a life at 30 ſhall continue 10 years) 
and alſo by 427, (the probability that a life at 
40 ſhall continue 10 years) gives 3. 92, the pre- 
ſent value of the remainder of two joint lives, 
aged 30 and 40, after 10 years; and this 
value, ſubtracted from 10.4.3, (the value in 
Table II. ibid. of two joint lives, aged 30 and 
40) leaves 6.51, their value for 10 years. 
As the value of the longeſt of two lives is 
always the value of the joint lives, ſubtracted 
from the. ſam of the 9 945 of the two /ingle 
lives; their value alſo for any given term, is 
the value of the joint lives for the given term, 
ſubtracted from the ſum of the values of the 
ngle lives for the given term. 
= The truth of thefe rules may eaſily appear 
without particular: proof. I have, however, 
pointed out the method of demonſtrating 
. them in a note (a) at the end of this work. 
(a) See note (B) at the end of Vol. II. . 9 m 


due 10 years hence, and by 7; (the probabi- T. V 


the laſt leaves of t 


22 . Queſtions concerning 
By fimilar operations, may be found the 
values of 3 or more joint lives, or the longeſt 
of three or more lives, for a given term of 
years, or of what ſhall remain of them after 
a given term of years. » 


C " 


Que Tian VIE" 498 


The preſent value is required of an an- 
% nuity to be enjoyed by one life, for what 
% may happen to remain of it beyond ano- 
„ther life, after a given term; that is, pro- 
„ vided both lives continue, from the pre- 
*« ſent time, to the end of a given term of 
«« years?” BER 


ANSWER. 


Find the value of the annuity for two lives 

greater, by the given term of years, than the 
given lives. Diſcount this value for the gi- 
ven term ; and then, multiply by the proba- 
bility, that the two given lives ſhall 4oz5 


continue the given term; and the product 
will be the anſwer, | 


EXAMPLE, 


Let the two lives be each 30. The term 
ſeven years. The. annuity 10/. Intereſt, 
4 per cent. The given lives, increaſed by 
7 years, become each 37. The value of two 
joint lives each 37, is (by Table II. ini 

fie next Volume) 10,2 5 f 
2 The 
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The value of a ſingle life at 37, is (by 
Table I. ibid.) 13.67. The former, ſubtracted 
from the latter, is 3.42, or the value of an 
annuity for the life of a perſon 37 years of age, 
after another of the ſame age, by Queſt. J. 
3-42 diſcounted for y years, (that is, multiplied 
by 0.76, the value of 11. due at the end of ſe- 
ven years by Table I. at the beginning of 
Vol. II.) is 2.6. — The probability that 
a ſingle life at 30 ſhall continue 7 years, 
is (by the hypotheſis explained page 2.) 
42 (a). The probability, therefore, that two 
F190 | ſuch 


(a) In this caſe, it is on ſome accounts beſt, as well 
as eaſieſt, to take the probabilities of life from the hypa- 
theſis, rather than immediately from the Tables. —Fitty- . 
ſix perſons being ſuppoſed alive at 3o, one will die every 
year, according to the hypotheſis. At the end of ſeven 
years then, the number of the living will be 49, and 43, 
or the odds of 7 to 1, is, by note, p. 18, the probability, 
that a life, aged 30, will continue 7 years; and this frac- 
tion, multiplied by itſelf, is the probability, that two lives 
of this age, ſhall bath continue 7 years. In general, it 
muſt be remembered, that the probability, that any two 
or more events ſhall all happen, is the product ariſing from 
multiplying by one another, the probabilities of all the 
events taken ſeparately. The probability, therefore, that 
any number of perſons will a// live any given time, is 
rightly found by multiplying into one another the proba- 
bilities that each of them will live that time. It may fur- 
ther be of uſe to ſome, that I ſhould obſerve here, that the 
difference between unity and the fraction expreſſing the 
probability that an event will happen, gives the probability 
that it will not happen. Thus; the probability, that a per- 
ſon 40 years of age will live 11 years, is, by the Breflaw Table 
{or Table V. beginning of Vol. II.) 433. The probability, 
therefore, that he will not live 11 years, is 3.35. ſubtracted 
4 | | 8 4 from 


, £ 
. * * . ; : » x 
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ſuch lives ſhall both continue 7 years, is 
313, or, in decimals 0,765. And 2.6, mul- 
tiplied by o., is 1.989, the number of 
years purchaſe which ought to be given for 
an annuity, to be enjoyed by a life now 30 
years of age, after a life of the ſame age, pro- 
vided both continue 7 years. The annuity 
then being 107. its preſent value is 4. 19.89. 

By ſimilar operations, it may be found, 
that ſuppoſing the term one year, and the 
ages and the rate of intereſt the ſame, the 
preſent value of the ſame. reverfionary an- 
nuity is J. 32.4; and that if the term is 15 
years, the value is J. 9. 

For two lives each 40, theſe values are 
J. 30. 33.—. 17.44.—J. 7. 3. the term being 
1, 7, or 15 years. 

For two lives each 50, che ſame values 
for. the ſame terms, are /.28,2,—/.13. 86.— 
J. 4.34 (a). 

Theſe values, according to the Landon Ob- 
ſervations and Mr. Simpſon's Tables of the 
values of ſingle and Joint 18s. 2 
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from unity or 422. In like manner : The probability that 
two perſons aged 30 ſhall both live 7 years, being o. 7952 
the probability that they will net both live ſo long, or 
that one or other of them will die in 7 years, is 0.765 
ſubtracted from unity, or .235. 
If any reader is unwilling to take theſe aſſertions for 

ranted, he ſhould conſult the beginning of Mr. De 
> gr 's, or Mr. Simpſen's Treatiſes on the Doctrine of 
Chances, where he will find them demonſtrated. 


(a) See Note (C) at the end of Val. II. 
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Let the ſcheme of a ſociety for 8 
*« annuities to widows, be, that if a member 
« lives à year after admiſſion, his widow ſhall 
16 de; entitled to a life annuity of 20/, If 
en years, to 10 J. more, or 30 l. in the 
10 Gele. If fifteen ears, to another addi- 
te tional 10 J. or 40 J. in the whole. What 
% ought to be the annual payments of the 
% members for the ages of 30, 40, and 50, 
& ſu ppoſi ing them of the ſame ages with their 
cc " WIVES, and , e intereſt at 
4 cent? 


n r 3 a" 


ANSWER, ,,, * 


A g to the bypothefis, explained 
p: 23 and, therefore, very nearly, according 
to the Tables of Obſervation for Bre/law, 
Norwich and Northampton, or Tables V. VI. 
VII. at the beginning of Vol, II. 

2 — 4% — £0 


1. 8.44—1. 8.69. 9.05. 
According to the London Obſervations. 
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J. 9.41—.. 10. 17. 10.92. 
Theſe 
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ſame circumſtances is therefore J. 60.66.— 


26 Deine concerning 
Theſe values are eaſily deduced from the 
values in the laſt Queſtion. | For example. 
The value of 107. per annum for life to 40 
after 40, provided the joint lives do not Tail 
in one year, is, according to the hypotheſir, 
1.30.33. The value of 20 J. per annum, in the 


In like manner, the value of 10 J. after ſever 
years, is, /.17.44.' And of 10/7. after 15 years 
1.7. 3.—Theſe values together make /.85.4, or 
the value of the expectation, deſcribed in this 
Queſtion, in a /ingle preſent payment; which, 
divided by 9.82, (the value by Table II. at the 
end of Vol. II.) of two joint lives at 40, gives 
J. 3.69, the value of the ſame expectation in 
annual payments, during the joint lives.—In 
the ſame manner may be found the anſwer in 
all caſes to any Queſtions of this kind. 

Theſe calculations ſuppoſe, that the an- 
nual payments do not begin till the end of 
a year. If they are to begin immediately, the 
true annual payments will be, as was before iſ 
obſerved, the fng/e payments, divided by the 
value of the joint lives increaſed by unity ; 


and in the preſent caſe they will be, by the 
hypotheſis. 


1 7-751. 7.9—1. 8.07. 
Buy the London Obſervations, 
1. 8.521. 9.06. 9. 51. 
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By the method of calculation now ex- 
lained may be caſily found in all caſes, 
N the annual, payments previouſly 
ſettled, what the reverſionary annuities are 
correſponding to them in value.— Thus, the 
annuities being the ſame with thoſe menti- 
oned in this Queſtion, the nean annual pay- 
ments for all ages between 30 and 50, are 
nearly 8 J. according to the higheft probabi- 
lities of life; 9 J. according to the /owe/t ; and 
8 guineas the medium (a); intereſt being at 
4 per cent, and the firſt payment to be made 


p 
. 
N , 
- 


immediately. | 31 

If the mean annual payments, beginning 
immediately, are fixed to five guineas, the 
correſponding life annuities will be nearly 
(by the 4ypothefs) 12 J. if the contributor 
lives a year, and 24 J. if he lives ſeven years; 
or (by the London Obſervations) 121. if he lives 
@ year, and 20 J. if he lives ſeven years (6). 


It 
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(a) The value of this expectation, ſuppoſing married 
men 40 years of age, and their wives 30, is, in a ſingle 
nt, 1137. In annual payments beginning immedi- 
ately. J. 9.88, by the hypotheſis. And 107 l. — and J. 10.93, 
py the London Obſervations. 41268 


(5) If the annuities in expectation are 14 J. provided a 
member lives a year, and 20/. provided he lives ſeven 
years, the proper mean ſingle payments for all ages, taken 
one with another, under 50 or 52, is 50 guineas nearly, 
according to all the Tables of Obſervation, ſuppoſing 
equality of age between men and their wives. And the 
addition which ought to be made, on account of exceſs 
of age on the man's fide is, taking the neareſt and the 
Sen eaſieſt 
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It is obſervable, that the difference in the 
values of the anndities, arifing from diffe- 
rence of ages and the differenee in the pro- 
babilities of life, is leſs in this Queſtion than 
in Queſtion 4th; and that, conſequently, the 
plan propoſed in it, is the ſafeſt, as well as the 


moſt equitable and encouraging, that a ſociety 


can adopt. | 
It is neceſſary to remark here further, that 
yearly payments which begin immediately, 
are more advantageous than half-yearly pay- 
ments which begin immediately. In an Eſ- 
fay publiſhed in the Philoſophical Tranſattions, 
vol. 66. p. tog, and inſerted in the 2d 
volume of this work, I have ſhewn that 
in the caſe of life annuities, 4a/f-yearly pay- 
ments which begin-at the end of half a year, 
are nearly a fifth of a year's purchaſe better 
than yearly payments which begin at the end 
of a year. And it is manifeſt, that ha/f-yearhy 
payments, which begin immediately, are no 


eaſieſt round ſums, about a guinea and 7 for every year 
as far as 17 years; or, in the annual payments, (ſup- 
poſed 5 guineas) 2 a guinea per annum for five years ex- 
ceſs, and + a guinea more for every four years exceſs be- 
yond five years, *till the exceſs comes to be 17 years. 
And, I believe, that 60 guineas in ſingle payments, and fix 
guineas in APY var vg beginning immediately, may 
very well be ſtated as the lei common payments proper 
to be required, ſuppoſing all married men under 52, ta- 
ken into a ſociety, without enquiring into the difference 
of age between them and their wives, the annuities be- 
ing all along ſuppoſed to be fe annuities, and intereſt 
reckoned at 4 per cent. . | 
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more than half a year's purchaſe better than 
thoſe which begin at the end of half a year. 
But-yearly payments, which begin immedi- 
ately, are a whole year's. purchaſe better than 
the ſame. payments. to, begin. at the end of a 
year. The difference of H therefpre, 
between yearly and galf yearly payments, 
ſuppoſing both to begin immediately, is 
three tenths of a year's purchaſe in favour of 
the former. The Whole of this ſubject 
may be ſeen. accurately ſtated in the eſſay juſt 
relenred 88), 4 old oo ole KEY CT 
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he value is required of an annuity to 
be enjoyed for what may happen to re- 
main of one life after another, provided the 
life in expectation continues a given time? 
1 Neri 17771 21 4. T4 | WF Ge * 597 
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= Find by Queſtion VI. the preſent value of 
the annuity for the remainder of the life in 
expectation, after the given time, and multi- 
Wply this value by the probability, that the 
Wother life ſhall fail within that time. Find 
Walſo, by Queſtion VII, the value of the rever- 
ſion, provided Soth lives continue the given 
Wtime. Add theſe values to one another, and 
he m will be the anſwer in a ſingle pre- 
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"OA init of 10 . for the life of a perſon 
now 13 is to commence at the end of 11 
years (a), if another perſon now 40, ſhould 
then dead; of, if this ſhould not happen, 
at the end of any year beyond 11 years in 
which the former ſhall happen to ſurvive the 
latter: What is the preſent value of ſuch an 
annulty, reckoning intereſt at 4 per cent. and 
taking the probabilities of life as they are in 
Dr. Halley s Table, or Table V. at the begin» | 
ning of Vol. II ? 
The valve of 107.: per annum, for the re- 
mainder of the life of a perſon now zo, after 
3 11 years, found by Queſt. VI. is J. 69.43.— 
The probability that a perſon 40 years of age 
ſhall live 11 years, is, by Dr. Halley's Table, 
343. The probability, therefore, that he 
will die in 11 years, is 535 ſubtracted from 
unity (5), or 3x5; which multiplied by J. 69. 43, 
gives J. 17. 16.— The value of the reverſion, 
provided both hve 11 years, found by Queſt. 
VII. is 171. And this value added to the 


0 27814 
ada That is, the title to. the 3 is to commence 

; at the end of 11 years, and the firſt payment to be made 
| a year afterwards, in caſe the life in expectation ſhould 
| | continue ſo long, and the other fail. But if both lives 
= ſhould continue the given term, the firſt payment is al- 
Ways to be made at the end of the year, in which the 
forte life ſhall happen to furvive the latter. 3 N | 
VI. nete 1a. 


65) See the Note, p. 23. 
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former, makes J. 34.16, the value required 
in a fngle preſent payment; which payment 
divided by J. 11.43, (the value by Table II. at 
the end of Vol. II. of two joint lives, aged 30 
and 40, with unity added) gives 31. (a); or the 
value required in annual payments during the 
joint lives, the firſt payment to be made im- 
mediately.—If, every thing elſe being the 
ſame, the aſſigned term is 15 years, the value 
required will be 29 J. in a angle payment, and 
J. 2. 5 5. in annual payments. n 


ars r ion N. 

* What money in hand, and alſo in an- 
*« nual payments during life, ought a perſon 
of an aſſigned age to give for a ſum of mo- 
% ney, payable at his death to his heirs (4)? — 
In other words, what money in hand, and 
« in annual payments during life, ought a 
“ perſon of a given age to pay for an afu- 


A 
A 


or 
KR 


* rance of any given ſum on his life?“ 

* 14144: #163; NS WE R. 7, 20180 
Subtract the value of the life from the 

perpetuity. Multiply the remainder by the 


1 9 See the demonſtration of this rule in Note (D) 
ol. II. | 22 | L 13 218 
(2) This Queſtion is the ſame with Problem 30th, in 
Mr. De Moivre's Treatiſe on Annuities, and Problem 
26th, in Mr. Simpſon's Select Exerciſes; but the anſwers 
there given are right only when applied to reverſionary 
gates, and therefore muſt be materially wrong, when 
applied to reverſionary ſums, as will appear from the Scho- 
um to this Queſtion, and from note (E) Vol. II. 


product 


" 4 

32 Wallians concern.) 

product of the given ſum inta the intereſt of 
390.4. lot a year: and this laſt product, di- 
vided by 100 J. increaſed by its intereſt for a 
year, will give the anſwer in a fingle preſent 
payment. And this payment, divided by the 
value of the life, will give the anſwer in an- 
nua ns, during the continuance of 

1 | | | | | 


the li g 148 1411 11 x (5 nw. + 
Example. Let the life be 30. th The ſum 
100 J. The. rate of intereſt 4 per cent. And 


L443 T4 


KBs 7 That is ; the value of the fee-fimple of an eſtate 
found by dividing 1001, by the rate of intereſt, 
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of Vol. II. and J. 4.1, by Mr. Simpſon's va- 
luation of lives for London in Table X.—If 
intereſt is reckoned at 3 per cent. the ſame 
W values are, by De Morvre's valuation of lives, 
for 30 years of age, J. 48.14, and 2.86— For 
36 years of age, J. 51.43, and J. 3.28. 
It appears here, that difference of intereſt 
makes no conſiderable difference in the anſ- 
ers to Queſtions of this kind, except when 
Phe values are required in a ſingle payment. 
If the firſt of the annual payments is to be 
Wnade immediately, the fingle payment is to 
Wc divided by the value of the life, with uni- 
added to it, agreeably to what has been 
ready obſerved ; and the annual payments 
Wn this caſe (intereſt ſuppoſed at 4 per cent.) 
vill be by Mr. De Morvre's valuation of lives, 
Wor Table I, at the end of the next Vol.) 
Wor a life at 30, /.2.53—At 36, J. 2.9. 
If the payments are half-yearly payments 
Peginning immediately, the fingle payment 
Wuſt be divided by the value of the life in- 
reaſed by ſeven tenths, (ſee Queſt. VIII.) 
nd the half-yearly payments, for the age of 
6, will be half 2.96, or 1.48. And half 
48, or ,74, is likewiſe nearly the proper 
arterly payments. . 
Again; if an annual payment, beginning 
hmediately, of J. 2.9, ought (reckoning in- 
reſt at 4 per cent.) to purchaſe 100 J. pay- 
le at the failure of a life now 36; 5/. by 
e rule of proportion, ought to purchaſe 
of WF 2 /. And in like manner, it may be found, 
Vor. I. 1 that 


* 


ö 
5 
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24 " Queſtions concerning 
that the ſame annual contribution, in half- 
yearly or quarterly payments, beginning im- 
mediately, , ought to purchaſe 170 //—Theſe 
ſums, according to the Londen e 
are 132 J. and 130 J. nearly. _ |; 

The reaſon of mentioning theſe particu- 
lars will be ſeen. in the next + chapter. | 


en be Jars, 


If the reverſion is not a ſum, but an an- 
nuity for ever, or an eſtate i in fee: -/l imple, to be 


entered upon after a given life, its preſent 


value, in a fingle payment, will be the value 
« of the life Tobtracted from the perpetuity, 
„ and the remainder multiplied by the an- 
e nuity, or the annual rent of the eſtate.” — 
And the value, in annual payments, will be, as 
before, the ſingle payment divided by the 
value of the life.— Univerſally. It ought to 
be remembered, that a reverſionary eſtate, 
after any given life or lives, is worth as much 
more than a correſponding reverfionary ſum, 
as 100 J. increaſed by its intereſt for a year, 
is greater than 100 /.—Thus, the preſent va- 
lues, in ſingle and annual payments, of 4 /. 
per annum for ever, and of 100. in money 
after any aſſigned life, are to one another, 
(intereſt being at 4 per cent.) as 104, to 100, 
or 1.04 to 1.—The reaſon of this difference 
is, that the calculations ſuppoſe, that the re- 
verſionary ſum, and the firſt yearly rent of 
the gate, or firſt payment of he the SDNUKY« 
L are 
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are to be received at the ſame time, after the 
extinction of the lives in poſſeſſion. It is 
eaſy to ſee, that this is a circumſtance which 
muſt make the latter of moſt value. But to 
prevent any doubts about it, I ſhall explain 
it more particularly in a note in the Appen- 
dix. (a) | 19 
QuESsTTION XI. 


A perſon of a given age, having a year- 
ly income which will fail with his life, 

wants to make proviſion for another per- 
ſon of a given age, in caſe the latter ſhould 
happen to ſurvive. What ought the for- 
mer to give in a ſingle payment, and alſo 
in annual payments during their joint lives, 
for a given ſum, payable at his death to 
the latter?“ 


FAC = 


A 


E 


/ RE ER 


It is manifeſt, that the value of the given 
ſum in this caſe, muſt be leſs than in the caſe 
ſtated in the laſt Queſtion; becauſe, here the 
payment of it is ſuſpended on the contingen- 
cy, that one life ſhall ſurvive another, where- 
as in the other caſe, it is certainly to be paid 
at the failure of a given life, 5 | 


; AN SWE R. 


Find, by the ſolution of problem 32d, 
P. 297, Mr. Simpſon's Select Exerciſes, the 
| (a) Vid; Appendix, note (E). * 

D 2 value 
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36 Questions concerning 
value of an eſtate, correſponding to the given 
ſum, and depending on the given ſurvivor- 
ſhip. Divide this value by 1 J. increaſed by 
its intereſt for a year, and the quotient will 
be the value of the given ſum in a ſingle pre- 
ſent payment. And the ſingle payment, di- 
vided by the value of the given joint lives, 
will be the anſwer in annual payments during 
the joint lives. 7 55 

The ſolution I have referred to is as fol- 
lows. | | | 

«© Find the value of an annuity on two 
* equal joint lives, whereof the common age 
* 1s equal to the age of the older of the two 
«« propoled lives; which value, ſubtract from 
„the perpetuity, and take half the remain- 
„der. Then ſay, as the expeFation of the 
** duration of the younger of the two lives is 
© to that of the elder, ſo is the ſaid half re- 
* mainder to a 4th proportional, which will 
„ be the number of years purchaſe to be gi- 
ven for the eſtate when the life in expec- 
tation is the oldeſt of the two. But if this 
life is the youngeſt, then add the number 
« of years purchaſe juſt found to the value 
« of the joint lives, and let the ſum be ſub- 
* tracted from the perpetuity, and you will 
* alſo have the anſwer.in this caſe.” (a) 


Let 


(a) Mr. Simpſan has given the following examples of 
this ſolution, adapted to Lenden lives. — Example I. 
« Suppoſe the age of the expectant to be 403 of the po 
« fir 30. The rate of intereſt 4 per cent; and the 

| ; ; „ gLven 
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Let the life in expectation be 30; and the 
other life 40: The ſum, 100 J. Intereſt, 
4 per cent. The valuation of lives, Mr. De 
1 bre s, or that in Table L at the end of 


the next Vol. | 
The expe&ation of the firſt life, is 283 of 


the ſecond life 2 3, by Mr. De Movre's 'by- 


„ given legacy 5000 . or 200 l. per annum. Then the 
value of two equal joint lives of 40, being 8.1, (See 
« Table XI,) and the perpetuity 25, the remainder or 
« difference will be here 16. 93 x the balf is 8. 45: 
«© Therefore, it will be as. 23.6 to 19.6, ſo 8. 45, to 7.0 


ears purchaſe, or 1. 1404, the required value.” 
92 II. „Let the age of the expeZant be 30, of 


_ 2 peſſeſſor 40, and the reſt as in the preceding exam- 

ple. Here the value of the joint lives 30 and 40, will 
as 0 8.8; which added to 7.02, found a 27 the ſum 
« will be 15.82;; whence the anſwer, in this a, is 
« 9.18 years purchaſe, or 1836.” 

P have ſhewn, that the values of reverſionary ae 
and reverſionary ſums, are not the ſame as is here ſup- 
poſed.— The rule gives the true value when applied to 
the former; but, when applied to the latter, the values 
given by it muſt be divided by 1 4 increaſed by its inte- 
reſt for à year, as above. directed. The ſame obſervation 
is to be applied to Mr. Linen s next Problem, or the 


Is theſe Examples 23. 6 and 19.6, are the expectations, 
in Table IX, of 30 and 40, according to the London Ta- 
bles of Obſervation ; and the method of finding them for 
any age, and from any Tables of Obſervatian, is ex- 
plained at the beginning of the firſt Eſſay. 

In Mr. De Moiure“s  bypotheſis, the expectation of a life 
is always half the complement. See note, p. 2. —Some- 
times the complement of a life is mentioned without any 
View to Mr. De Moivre's hypotheſis, and it-then means 
double the expefation of the life, whatever that may be, 


accortigg to any Table of Obſervations, , 1 
D » Pot hbeſis. 


J 
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pothefis, The value of the joint lives is 10.43, 
by Table II. at the end of the next vo- 
lame. 'The value of two Joint lives, both 
40, is 9.82, by the ſame Table. The 
_ eſtate correſponding to 100 J. is 4 J. per ann. 
and the preſent value of ſuch an eſtate to be 
entered upon by a perſon 30 years of age, pro- 
vided he ſurvives a perſon 40 years of age, is, 
by the rule juſt quoted, J. 33.32. And this 
value, divided by 1 /. increaſed by its intereſt 
for a year, or by 1. 04, is I. 32.03. the value 
in a ſingle preſent payment of the ſum of 100 J. 
dependent on the given ſurvivorſhip. And 
this ſingle payment divided by 10.43, is 
. 3.07, the required value in annual payments, 
during the joint lives, if the firſt payment is 
not to be made till the end of a year. But if 
the firſt payment is to be made immediately, 
the required value in annual payments will be 
J. 32. og, divided by 11.43, or J. 2.8.—Theſe 
values, according to the London Obſervations, 
or Mr. Simꝑpſon s Tables founded upon them, 
are J. 35. 30, in a /ingle payment, and J. 3.6, in 
annual payments, beginning immediately. 


Mr. Simpſon, in the Problems following 
that here quoted, has given ſolutions of moſt 
other Queſtions, concerning the values of re- 
verſions depending on ſurvivorſhips, where 
the whole duration of two or three lives is 
concerned. - And I am acquainted with' no 
er ſolutions of theſe Queſtions, which are 
Ppfieble 


te 
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applicable to all Tables of Obſervations, and 
which at the ſame time (proper regard being 
paid to the correction explained in the laſt 
Queſtion) may be conſidered as ſufficiently 
ming (s) 


rer XII. 


fo Suppoſe an inſtitution for the relief. of 
widows to extend its affiſtance likewiſe 
to the families of married men, provided 
they. leave no widows. Suppoſe, for in- 
. ſtance; that in this caſe children are to be 
entitled to 100 J. What is ſuch an expec- 
tation worth, in preſent payment, intere(t 
being at 4 per cent? 


\ ANS WE R. 


If 40 is the mean age at which members 
are admitted on ſuch an inſtitution, and 32 
the mean age of their wives, the anſwer 
 (ſuppoling no ſubſequent marriages) 1s, by 
the 33d Problem in Mr. Sihipſon's Select Ex- 
erciſes, p. 298, and the correction already 
explained, J. 13.50, (5) taking the expecta- 
tions and values agreeably to Mr. As Mervre 8 
hy potheſis. 
But 
(a) See the third Eſſay. 


"(5b)" This Problem and its ſolution are - given by Mr. 
Simpſon in the following words: * A and-his heirs are 
-66  endicled to an n eſtate of a given value, upon the deceaſe 
19 D 4 x 40 of 
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But there is a reduction neceſſary, on ac- 
count of the chance there is, that a widower 
may marry again. Suppoſe, therefore, one 
half of all widowers to marry a ſecond and 
third time, and that two fifths of ſuch wid- 
owers ſurvive theſe ſubſequent Marriages. In 
this caſe, + added to + of 2, or vs of all who 
become widowers, will die without leaving 
widows, and therefore of J. 13.8, or J. 9.66, 
will be the anſwer. If only one fourth of 


4e of B, provided B ſurvives A; to find the value of 
their expectation in preſent money.” Solution. Find 
| © the value of an annuity on the longeſt of two equal 

<< lives, whereof the common age is that of the older of 
<« the lives A and B; which value ſubtract from the 
“ perpetuity, and take half the remainder; then it will 
<< be, as the expectation of duration of the younger of 
40 the lives A and B, is to that of the older, fo is the 
*« ſaid half remainder to the number of years purchaſe 
„ required, when the life of B is the older of the two. But 
« if B be the younger; then to 'the number thus found, 
„ add the value of an annuity on the longeſt of the lives 
5 A and B, and ſubtract the ſum from the perpetuity, 
«© for the anſwer i in this caſe,” 

If the eſtate is 4 /, fer annum, the age of B 40. and of 
A 32, inter 4 per cent. the anſwer by this rule comes 
* 1. 14.35, which divided (as in the preceding Queſtion) 

by 104, 7 5 t, 13.80, the value, as above, of 100 J. in 
money, If B is 30 and A 40, the ſame value i is 20 J. 


N. B. The value of the longeſt of two lives is always 
the . between the value of the joint lives, and the 
um of the values of the two given ſingle lives. Thus 
the value of a life at 40, is, by Table I, at the end ot 
next vol. 13.2, The ſum of the values of two ſuch lives, 
is 26.4, The value of two joint lives, whoſe common 
age is 40, is, by Table II, 9.82; and the difference is 


58, or the value of the e of two lives at 40. 
. 


— 
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all who become widowers marry again, and 
two fifths of theſe ſurvive, the anſwer will 
A 

This calculation ſuppoſes all marriages to 
leave children who ſurvive their parents. If 
this is conſidered as uncertain, the values now 
determined muſt be diminiſhed in the pro- 
portion of this uncertainty.— Thus; if one 
marriage in ſeven fails of leaving children (a) 
that ſurvive their parents; theſe values will 
be reduced a ſeventh part, or to J. 8. 28, if Half. 
and J. 10,05, if a quarter of all widowers 
marry. "fer. cit] 
In this way may any other queſtions of the 
ſame kind be anſwered on any ſuppoſitions 
that may be thought maſt reaſonable, 


QvzsTioNn XIII. 


Let an eſtabliſhment be ſuppoſed which 
takes in at once all the marriages in a 
country, or all marriages among perſons 
„of a particular profeſſion within a given 
diſtrict, 'and ſubjects them for perpetuity 
to a certain equal and common tax, or an- 
nual-payment, in order to provide life an- 
nuities for ſuch widows as ſhall reſult from 
theſe marriages. What ought the tax to 
be, ſuppoſing the annuity 20 J. and calcu- 
lating at 4 per cent. from Mr. De Mofvre's 
valuation of lives?“ 1 "ys 


(4) This for many years has been nearly the fact among 
the miniſters and profeſſors in Scotland. . 
888 ANSWER, 


82 
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ANSWER, 


Since at the commencement of ſuch an 
eſtabliſhment, all the oldeſt, as well as the 
youngeſt marriages, are to be entitled equally 
to the propoſed benefit, a much greater num- 
ber of annuitants will come immediately up- 
on it, than would come upon any fimilar 
eſtabliſhment, which limited itſelf in the 
admiſſion of members to perſons not exceed- 
ing a given age. This will check that ac- 
cumulation of money, which ſhould take 
place at firſt, in order to produce an income 
equal to the diſburſements at the time when 
the number of annuitants comes to à maxi- 
mum; and, therefore, will be a particular bur- 
den upon the eſtabliſhment in its infancy. For 
this, ſome compenſation muſt be provided; 
and the equitable method of providing it, is, 
by levying fines at the beginning of the eſta- 
bliſhment, on every member exceeding a gi- 
ven age, proportioned to the number of years 
which he has lived-beyond that age. But in 
the preſent queſtion, it is ſuppoſed, that ſuch 
fines cannot be conveniently levied,” or that 
every payment muſt be equal and common, 
whatever diſparity there may be in the value 
of the expectations 'of different members. 
The fines, therefore, muſt be reduced to one 
common one, anſwering as nearly as poſſible 
- £0 the . I have mentioned, and 
Payable 
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payable by every member at the time when 
the eſtabliſhment begins. After this, the 
eſtabliſhment will be the ſame with one that 
takes upon it all at the time they marry; 
and the tax or annual payment of every mem- 
ber adequate to its ſupport, will be the annu- 
al payment during marriage, due from perſons 


who marry at the mean age at which, upon 
an average, all marriages may be conſidered 
as commencing.— There are then two points 


to be here determined. The. fines neceſlary to 
be paid at firſt, according to the account I have 


juſt given; and the conſtant annual payment, 
neceſſary to be made by every member, as 
an equivalent for the expectation provided 
by the eſtabliſhment.—The nes to be paid 


at firſt are, for every. particular member, the 


ſame with the difference between the value 


of the expectation to him at his preſent age, 


and what would have been its value to him 
had the ſcheme begun at the time he mar- 
ried? Or, they are, for the whole body of 

members, the difference between the value 
of the common expectation, to perſons at the, ' 
mean age of all married perſons taken toge- 
ther as "they exiſt in the world, and to per- 
ſons at that age, which is to be deemed their 


mean age when they marry. 


Thus; let 33 for the man, and 25 for the 
worth. be the mean ages of all that marry 
annually, Let alſo 48 be the mean age of 
all the married men in the world, and 40 of 
wn 5 married 


+ 


— 
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married women. (a) Now, he that will 
calculate for theſe ages, in the manner di- 
tected in Queſt. IV. will find, that the value 
in annual payments during marriage, and be- 
ginning immediately, of the expectation of 
an annuity of 20 /. per annum by a perſon 
25 years of age, after a life whoſe age is 33, 
is J. 6.64.—And that J. 8.04, is the value of 
the ſame expectation, the ages being 48 and 
o. 8 | 

# The former, therefore, is the payment for 
perpetuity from every member of the eſta- 
bliſhment ; and the value of the dference be- 
tween it and the latter, or of J. 1.4 per ann. 
' Payable during two joint lives, whoſe ages 
are 40 and 48, that is, J. 14.2, is the fine ne- 
_ ceffary to be levied on every married member 
at the beginning of the eſtabliſhment. (3) 

It would be eaſy to extend the benefit of 
ſuch an eſtabliſhment, ſo far as to provide 
100 J. for the children of members, provided 


() I muſt beg leave to refer to note (F) in the Ap- 

«pendix, for an explanation of what I mean by the mean 
ages of married men and women, and alſo far a confir- 

mation of the anſwer I have given to this Queſtion. 


(5) An annuity for ever, the firſt payment of which 
is to be made immediately, is worth 26 years purchaſe, 
intereſt being at 4 per cent. 1. 14.2 Kenilore: is equiva- 
Jent in value to 0.557. or 115. per annum, for ever. Add 
this to J. 6.64, and it will appear, that J. 7. 19 per annum, 
beginning immediately, is the anſwer to this Queſtion, 
ſuppoſing the value of the fine to be provided for in the 
perpetual annual payments, 71 
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they leave no widows; and the neceſſary ad- 

dition on this account to the perpetual an- 
nual payments, can ſearcely, in the circum- 
ſtances this queſtion ſuppoſes, be much more 
than about 15. payable during life, and ex- 
cluding from all benefit ſuch as happen to 
de widowers at the commencement of the 
3 and do not afterwards marry. 


If, in fach an . all perſons 
of a particular denomination, whether mar- 
fied men, widowers, or batchelors, are ſub- 
jected. alike to the taxes and fines; they 
ought to be as much %, as the whole num- 
ber of perſons ſubjected to them, is greater 
than the number of marriages conſtantly 
exiſting. 

In carrying theſe Ghomen into execution, | 
there cannot be a. more eaſy, or equitable . 
way of raiſing the neceſſary fines, than by 
providing,. that none ſhall be entitled to any 
expectation for a few of the firſt years. Thus; 


an eſtabliſhment, entitling ef to 20 1. 


per annum for life, and conſiſting of 667 
married members, and 344 unmarried, al- 


ways kept up at an average, ought to begin 


with a capital of J. 14.2 multiplied by 667, 
or ' 9471/7. beſides one payment in hand of 
the conſtant annual payments. That is, (the 
proper annual payment of every member be- 
ing in this caſe ir, multiplied by J. 6.64, 


or /. 4.38) it ought to ae with a 9 


46 Queſtions concerning 
of 13,899 J. over and above the payment of 
J. 4. 38, at the end of every year for ever af- 
ter wards. (4) The exclufion of all the firſt 
members from any benefit, unleſs they ſur- 
vive the firſt #209 years, or live to make three 
payments, would raiſe this capital nearly. 

And ſuch an excluſion for three or four 
years, would be an advantage ſo conſider- 
able, that it would probably give ſecurity 
and ſtability to the ſcheme for all n 
time. | 


- 
of 


In theſe obſervations, I have had in view 
ſome ſchemes which have been eſtabliſhed 
in this kingdom ; but more particularly, one 
_ eſtabliſhed by act of parliament. among the 
clergy in Scotland; of which, I ſhall have 
occaſion in the next chapter to take further 
notice. 7 
I have choſen to calculate here only from 
Dr. Halley's Table, or Mr. De Metvre's hy- 
Pothefis grounded upon it, becauſe the London 
Table is, by no means, adapted. to the caſes 
in view. 
lt ſhould be further remembered, that 
when the mean ages, at which marriages 
cOmmENCE, ure ſuppoled to be 33 and 25, 


(a). Or, 38 the value of GT (the fine) pro- 
vided for in the annual payments, it ought to receive 
cvery year, at the beginning of the year, à contribution 

from each member o J. 4.74. fo 

all. 


— a? 


All ſecond and third marriages are included; 
and that it is to be expected, that almoſt alt 
theſe marriages will begin after theſe ages; 
and likewiſe, that a conſiderable proportion 
of the firſt marriages will begin a much lon- 


ger time after theſe mean ages, than any of 


the other firſt marriages will begin before 
them. Probably, therefore, theſe mean ages 
ſhould not be taken younger. One or two 
years, however, more or leſs, in every ſup- 


poſition I have made, will make no diffe- 


rence of any conſequence. 


Qu ESTION XIV. 


ec A perſon of a given age has an eſtate de- 


« pending on the continuance of his life for 
* a given term. What ought he to give for 


“ having it a ured to him for that term?“ 


{ 


ANS WE R. 


From the value of an annuity certain for 


the given term, found by Table II. ſub-: 
tract the value of the life for the given term, 

found by Queſt. VI. and reſerve. the remain- 
der, —Multiply the value of 1. due at the 


end of the given term, (found by Table I.) 


by the perpetuity, and alſo by the probability, 
that the given life ſhall fail in the given term. 


The product added to the reſerved remainder, 
and the ſum multiplied by the given annuity, 
| will 
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will be _ required value of the aſſurance 
In one n payment. (a? 

1 eee 

An eſtate or annuity of 10 J. ur ever, will 


ſhould his life fail in 11 years. What ought 
he to give for the 
term? — That is; What is the preſent value 
of ſuch an annuity to be entered upon at the 
failure of ſuch a life, ſhould that . in 
11 years. | 


The value of the life of 's ton whoſe 
age is 34 for 11 years, is, by Queſt. VI. 
(reckoning intereſt at 4 per cent. and taking 
Mr. De Moivre's valuation of lives) 7.76 ; 
which, ſubtracted from 8.760, (the value of 
an annuity certain for 11 years) leaves 1 /. 
the remainder to be reſerved. 

The value of 1 J. to be received at the end 
of 11 years, is, 0.6496, by Table I. Vol. II. 
The probability that the life of a perſon, 
aged 34, ſhall fail in 11 years, is, by Dr. 

Halley g Fable, 25; and the perpetuity is 25. 
Theſe numbers, multiplied by one another, 
and 1 added to the product, make 4.34, 
Which, multiplied by 10, (the given annuity) 
gives 1. 43. 4, the required value. 1 in a angle 
preſent payment. 


90 See the demonſtration in note 8) Appendix. | 
443.4. 


be loſt to the beirs of a perſon now 34, 


aſſurance of it for this 


9. r ̃ · 05” TIT ELIE Ohno : 9 r a; "4 by 4 þ 1 4 
4 j N * % * 


end 
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\ L434 divided by 1.04; gives /. 41.7, the 
true value; (by Scholium to Queſt. X.) of the 
aſſurance of an equivalent./um, of of 2501. for 
11 years on the given life. 

Again. 41:7; divided by 8.76; (the value 
bf the given life for the given time with unity 
added to it) gives 4.76, the ſame value in an- 
nual payments beginning immediately, for 
11 years, (a) ſubject to failure ſhould the 
life fail: ; | +3 

SemortumM. 

In a ſimilar way may the price of aſſuran- 
ces on any two joint lives, or the /ongeſt of 
two lives for any given terms; be calculated ; 
the rule being as follows : | | 

«© From the value of an annuity certain 
% for the given term, ſubtract the value of 
** the Joint lives; or the longeſt of the two 
% lives* for the given term; found by Scho- 
„ lium to Queſt. VI. and #e/erve the remain- 
% der.—Muttiply the value of 1 J. to be re- 
*© ceived at the end of the given tetm by the 
„ perpetuity, and alſo by the probability 
** that the joint lives, or the /ongeft of the tævo f 
* lives, ſhall fail within the given term. This 
% product added to the reſerved remainder, 
* and the ſum multiplied by the annuity to be 
* aflured, will be the value of the aſſurance 
* in a fingle preſent payment.“ 


(a) The laſt payment to be made at the end of the 
lth year; or 12 payments in all. 


Vor. 1 E 5 EXAMPLE. 
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EXAMPLE. 
«© What is the value of 107. per annum, to 
* be entered upon, ſhould ether of two 
«« perſons, one 40 and the other 30 years of 
„age, die in ten years, reckoning intereſt 
at 4 per cent. and calculating from Dr. 
Halley's Table.” 
The value of two joint lives at theſe. ages, 
for 10 years, (found by Scholium to Queſt. . Fl. 
is 6. 51 ; which, ſubtracted from 8.111, (be 
value of an annuity certain for 10 years, at 
4 per cent.) leaves 1.60, the remainder to be 
reſerved. 

The value of 1 J. to be received at the end 
of 10 years, is, .6755, by Table I. in the 
firſt collection of tables, vol. ii. 

The probability, that the lives of one or 
other of two perſons, aged 30 and 40, hall 
fail in 10 years, is, r by Table V. (a). 
And the perpetuity 25. Theſe numbers, 
multiplied by one another, and 1.60 added 
to the product, make 7.48, which, multiplied 
by 10, (the given annuity) gives /. 74.8, the 
anſwer in a ſingle preſent payment. 

474-8, divided by 1.04, gives J. 71.92, the 
value of the aſſurance of an equivalent ſum; 


( The probability taken from the Table, that a per- 
ſon aged 20, ſhall live 10 years, is, 445. That a perſon, 
aged 40, ſhall live 10 years, is, 342%. That they {hall 

beth live 10 years, is, 41%, multiplied by 4445, or 437. 
That they ſhall not bath live 10 ne that one or other 
of them ſhall die in this time, is 442, ſubtracted from 
unity, or 334. See note p. 23. 


or 


e 
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vt of 250 /.—/. 71.92, divided by 7.51, (the 
value of the two joint lives for 10 years with 
unity added) gives 9.57, the value of the 
ſame ſum in annual payments beginning im- 
mediately, for 10 years, ſubje& to failure 
ſhould the joint lives fail. 


| E x AMF IE If. 

« What is the value of 10 J. per ann. to be 
tc entered upon, thould two perſons, one 30, 
+ and the other 40, Soth die; that is, ſhould 
* the /ongeſt of the two lives fail in 10 years, 
„ reckoning intereſt at 4 per cent. and cal - 
te culating from Dr. Halley's Table?“ 

The value of the /onge/t of the two lives 
for 10 years, (that is; the value of the joint 
lives for 10 yeats, ſubtracted from the ſum 
of the (a) values of the fingle lives for 10 
years) is, 7.91; which, ſubtracted from 8. 111 
the value of an annuity certain for 10 years, 
leaves :20 the remainder to be reſerved. — 
The value of 1 J. to be received at the end 
of 10 years, is, :6755. The probability that 
the lives of two perſons, aged 30 and 40, 
ſhall fail in 10 years, is, by Table V, Ar- 
multiplied by 25 or ; and the per- 
petuity 25. , Theſe numbers, multiplied b 

one another, and .20 added to the Produk, | 
make . 740, which; multiplied by 10, (the 


| (a) See Scholium to. Queſt. VL 72 
wn „ 
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given annuity) gives 7.4, the anſwer in a ſin- 
gle payment. . 

7.4, divided by 1.04, gives 7-11, the va- 
lue of the aſſurance of 250/, 


RR MA A 1 I. 


The values of ſingle lives for given terms, 
when theſe terms are leſs than ten years, 
muſt, in anſwering theſe Queſtions, and alſo 
in anſwering the following Queſtions, be 

| found true to at leaſt 2 or 3 places of deci- | 
mals. When they cannot be found to this 
exactneſs by any Tables, they muſt be cal- 

_ culated in the following. manner: | 
« Multiply the probability, taken out of 
„ the Table of Obſervatiens, that the life 
« ſhall exiſt 1, 2, 3, &c. years, by the value 

of 1/7. due at the end of 1, 2, 3, &c. years; 

« and the ſum of the products will be the 

* yalue of the life for 1, 2, 3, &c. years.” 


For Example. The probability, that a 
perſon whoſe age is 34, ſhall live a year, is, 
by Dr. Halley's Table, 437. The probabili- 
ty at the ſame age, of living 2 years, is, 455 3 
3 years, 22-25 multiplied by .9615, (the 
value, by Table I. of 1/7. due at the end of a 
year, intereſt being at 4 per cent.) is, .942; 
or the value of the life for one year, 
multiplied by .245, (the value of 1. due at 
the end of 2 years) is,. 891. And this added 

| to 
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to the former product, gives 1.8333 or the 


value of the life for 2 years. — 2 multiplied 
by. 8890, (the value of 1 7. due at the end of 
3 years) is, . 841; and this product, added 
to 1.833, makes 2.674, or the value of the 
given life for 3 years. 

When the term exceeds 10 years, the rule 
in Queſt. VI. will give theſe values with ſuf- 
ficient exactneſs; and it would do the ſame 
in all caſes, were the values of lives given 
true to 3 or 4 places of decimals (), and in 
ſtrict agreement to the Tables of Obſervation 
uſed. * | 

The remark now made is to be extended 
to the values of joint lives for given terms. 
For theſe values, like thoſe of /ngle lives, 
cannot be found in ſolving theſe Queſtions 
with ſufficient accuracy, {when the terms are 
ſmall, and the values of lives are given only 
to one or two places of decimals) by any 
method, except the tedious one, of mul- 
tiplying the probability that the 2 lives 
{hall Sr continue, 1, 2, 3, &c. years, by the 
value of 1 J. due at the end of 1, 2, 3, &c. 
years, and taking the ſum of the products in 
the manner juſt deſcribed. 


(a) Such tables are given in the preſent edition of this 
treatiſe; and therefore this remark is now leſs neceſſary. 
than it was, See the tables of the values of ſingle and 
joint lives in the next volume, deduced from the regiſter- 
of mortality at Northampton. 


E 3 REMARK 
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5 RE ARK II. 

If the annuity is to be entered upon, in 
caſe of the failure within a given time of 
any life or lives, at the end of that time; and 
not at the end of the year in which the failure 
may happen ; its preſent value will be the pro- 
duct arifing from the continual multiplication 
by one another of the perpetuity increaſed 
by unity; the value of 1/7. due at the end of 
the given time; the annuity ; and the proba- 
bility that the life, or lives, ſhall fail within 
the given time. And care ſhould be taken 
not to confound theſe two ſorts of Queſtions 
with one another, — Thus; the value in one 
payment of 101. per ann. to be entered upon 
eleven years hence, in caſe a . aged 34 
ſhould not live ſo long, is 26, (the perpetuity 
increaſed by unity, intereſt beingat 4 22 cent.) 
multiplied by . 6496, and by 104. and alſo 
by 233 or 34.8, —This 7 Bo divided by 
1.04, is 33.5, the value of an equivalent 
ſum, or of 250/. to be obtained on the ſame 
conditions. 


The value of the affurance of any annuity 
on the whole continuance of any ſingle life 
is, by Queſt. X. the exceſs of the perpetuity 
above the yalue of the life, multiplied by the 
annuity. And in like manner; the value of 
the. q furance of any annuity on the whole 
continuance of any two joint lives, or the 
longeſt of two lives, is the exceſs of the per- 


peturl * 
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petuity above the value of the joint lives, or 
of the longeſt of two lives, multiplied by the 
- annuity. This is very obvious; but no ge- 
neral method has been yet explained of find- 
ing the values of aſſurances on lives and ſur- 
vivorſhips for terms of years leſs than the 
whole continuance of the lives. For this rea- 
ſon, I have been here more explicit than I 
ſhould otherwiſe have been; and, as ſuch aſ- 
ſurances are now much practiſed, and ma 
be very uſeful if their values are rightly de- 
termined, I have thought proper to add the 
two following Queſtions, which, when join- 
ed to Queſtion XI. and Mr. Simpſon's 33d 
Problem given in the note, p. 39, will, I be- 
lieve, exhauſt this ſubject as far as two lives 
can be concerned, 


QUESTION. XV. ” 
% B, expectant, will loſe a given ſum, 

* (hould he ſurvive A, within à given time. 
What ought he to pay for the af/urance of 
it?“ —In other words: What ought he 
** to pay for a given ſum to be received at 
** the death of A, ſhould he happen to ſur- 
** vive him within a given time? 


ANSW'ER, 

Divide the um of the decrements of life 
in the Table of Obſervations from the age 
of A, for the given time, by the given time; 
and, by the guolient, divide the number of 

ER wats 


| 
| 
: 


of B, for the given time. To this value add 


time, by twice the complement of the life of 


ſon's for London (ſee the tables in the next 


the given ſum, not by the ſecond quotient here men- 


of A. 
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the living in the Table at the age of A; and 
again, by this /econd quotient (a), divide the 
given ſum, reſerving the hid quotient, 

Find the value of an annuity on the life 


the quotient, that will ariſe from dividing the 
value, of an annuity certain, for the given 


B; and the ſum, multiplied by the reſerved 
quotient, will be the required value in a ſingle 
preſent (5) payment. f 


EN AH R, | 
Let the Table of Obſervations be Mr. Simp- 


volume). Let the rate of intereſt be 3 per 
cent. A, ſeven years of age. B, 30. The 
given time 14 years. The given ſum 100/. 
The ſum of the decrements, for 14 years 
from the age of ſeven, is 73, which, divided 
by 14, gives 5.2. The number of the living 
at ſeven 1s 430, which, divided by 5.2, and 
100. divided by the quotient, gives J. 1.21, 
the guotient to be ryſerved, OOO 


(a) When the age of A is under 60, and the term ſo 
large as to exceed the difference between it and 70, it 
will be beſt when the Lenden Table is uſed, to divide 
tioned, þut by the complement, or double the expectation 

2 2-7 | 


(b) See the demonſtration of this rule, and alſo of the 
rule that will be given for ſolving the next Queſtion, in 


the Appendix, note (H):: 
a 2 9 * * y | The 
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The value of an annuity for 14 years on 
the life of B, is, by Queſt. VI. 9.5.—The 
value of an annuity certain for 14 years, is, 
(by Table II. at the beginning of the 
next volume) 11.296, which, divided by 
94.4, (twice the complement of the life of B, 
by Table IX (a), gives . 12, which, added to 
9.5, gives 55 and this again multiplied 
by 1.21, the reſerved quotient, gives 11.64, 
the preſent value in one payment of 1007. pay- 
able at the death of A aged 37, to B aged 
zo, ſhould A die and leave B the ſurvivor 
within 14 years. 3 . 
The preſent value for 14 years of two joint 
lives, one 7 and the other 30 years of age, 
may be found, by the help of Table XI, and 
the rule in the Schg/zum to Queſt. VI. to be 
nearly 9 years purchale ; and, /.11.64 di- 
vided by this value with unity added, or by 
10, gives 1.164, the foregoing value in an- 
nual payments during the joint lives for 14 
years, the firſt payment to be made imme- 
diately, and the 4% payment at the end of 
14 years, ſhould the joint lives not fail. 


It deſerves particularly to be remembered, 
that in this method likewiſe may be calcu- 
lated, what ſums ought to be paid on buy 
ſurvivorſhip, within a given time, of one life 


(a) This table gives the expe&ations only, but it ſhould 
be remembered, that twice the expeFation is always the 
implement of a life, Sep note, p. 37 


beyond 
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beyond another, in conſideration of any given 
ſum now advanced. The following Example 
of this is a caſe which has offered itſelf in 
practice. 

A perſon, aged 20, has in expectation 
* an eſtate which is to come to him, pro- 
„ vided he ſurvives a minor, aged 7. before 
6 he is out of his minority; that is, pro- 
„ vided he ſhould be himſelf living at the 
« time of the minor's death, ſhould that hap- 
«« pen before he is 21.—ln theſe circum- 
« ſtances, he wants to borrow 1000 J. on his 
ce expectation. What rever/jon out of the 
e eſtate depending on ſuch a ſurvivorſhip, is 
« a proper equivalent for this ſum now ad- 
« vanced, intereſt being reckoned at 3 per 
7 os and the probabilities of life being 
« ſuppoſed the ſame with thoſe in Mr. Simp- 
1 ſon's Table of London. Obſervations ?” 


* 


= ANSWER. 


. It appears from what has been 1 deter- 
mined, that for J. 11.64 now advanced, the 
proper equivalent in ſuch circumſtances, is, 
100%. to be paid, in caſe the ſurvivorſhip 
ſhould take place; or, by the correction in 
page 34, as much of the eſtate as 1001. 
will buy at 3 per cent. ſuppoſing the firſt rent 
to be received immediately ; (that is, ſup- 

poſing the eſtate worth 434.33 years purchale) 
or J. 2.912 per annum.—By the rule of pro- 
portion, nen for 1000/7, the proper 
6 equi- 


Reverfionary Annuities, &c. 59 


equivalent will be 8591/7. in money, or 250/, 
per annum out of the eſtate, 5 5 


Qu ES T ION XVI. W155 
1007. will be loſt to B's heirs, ſhould he 
1 happen to die after A, within à given time. 
* What is the price of the aſurance of it? 
„ That is: What is the preſent value of 
« oo. payable at the death of B, provided 
* his death ſhould happen ter A's death, 


% within a given time? 


ANS WE R. 


Divide the ſum of the decrements of life 

in the Table of Obſervations from the age of 
B, for the given time, by the given time; 
and by the gyorzent divide the number of the 
living at the age of B; and again, by this 
fecond quotient (a), divide the given ſum, re- 
ſerving the third quotient. | 
Find the value of an annuity on the life A 
for a number of years, leſs by one year than 
the given time, which ſubtract from the va- 
lue of an annuity certain for the ſame num- 
ber of years. Multiply the remainder by the 
reſerved quotient, and divide the product by 
the amount of 11. for one year, and let this 
be a ſecond reſerved quotient. e 


(a) Or rather, if the London Table is uſed, by the com- 
flement of the life of B, when his age is under 60, and 
the term exceeds the difference between it and 70. 


Again * 


00 Questions concerning 

Again. Multiply into one another the fir 
reſerved quotient, and the value of an an- 
nuity certain for the given time ; and divide 
the product by twice the complement of A's 
life. This 4% quotient, added to the ſecond 
reſerved quotient, will be the er! in a pre- 


ſent ſingle payment. 


„ es +; 


{ket the age of B be 40. Of A 40. The 
ſum 100 /. Rate of intereſt 4 per cent, The 
given time 20 years. The Table of * 
vations, Mr. Simpfon's, or Table VIII. 
the collection of tables in the next 9 — 
The ſum of the decrements of life, in this 
Table, from the age of 40 for 20 years, is 127, 
which, divided by 20, (the given time) gives 
6.38.—The number of the living at 4ois 229, 
which, divided by 6.38, gives 35.8; and 
100/. (the given ſum) divided by 35.8, gives 
2.79, the „irt quotient to be reſerved, 

The value of an annuity for 19 years on 
a life at 30 years of age, is 10.3; which, 
ſubtracted from 13.134, (the value of an an- 
nuity certain for 19 years, by Table IT) and 
- the remainder multiplied by 2.79, gives 7.89. 
This product divided by 1.04, (the amount 
of 1/. in one year) gives 7,60; the ſecond 
reſerved quotient. 
2.79 multiplied by 13.59, (the value of an 
, annuity certain for 20 years) gives 37.916; 
| and this prodult divided by 94.4, (twice the 
3 COMe 
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complement of A's life by Table IX.) gives 
401, Which, added to 7.60, gives 81. the 
Anſwer ; or, the value of 100/. payable at the 
death of B, on the contingency of his ſurviv- 
ing A aged 30, and oth dying in 20 years. 

It is plain, that this is likewiſe the ſun 
that ought to be lent. to B now, on the ex- 
pectation of 1007. at his death, provided it 
ſhould happen after A's death in 20 years. 


This rule gives the juſt ſolution in all caſes, 
except when B, the expectant, is the younge/# 
of the two lives, and at the ſame time the 
term of years greater than the complement 
of A's life. In this particular caſe the fol- 
lowing rule muſt be uſed. 4 

Find, by the preceding rule, the value of 
the aſſurance of the given ſum for a term of 
years, equal to the complement of A's life, 
and let this value be reſerved. Multiply by 
one another the given ſum ; the value of 1. 
to be received at the end of a number of 
years equal to the complement of A's life ; 
and the value of an annuity certain for as 
many years as the given term exceeds this 
complement. And the product, divided by 
the complement of B's life, and the quotien 
added to the value re/erved, will be the true 
value ſought. . 


| r 
Let the age of B be 30; of A 40. The 


term 4 years; and every thing elſe as 2 
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the laſt Example. The complement of A's 
life, is, by Table IX, 49.2. The value of 
100/. to be received at the death of B, if he 
ſurvives A within 39 yeats, may be found 
by the preceding rule to be J. 16.15; the va. 
lue to be reſerved—The value of x/. to be 
received at the end of 3g years is, by Table 
II. . 2166. The value of an annuity certain 
for 8 years, (the exceſs of the given term 
above the complement of the life of B by 
Table IX.) is, 6.733. 

And theſe two values multiplied by one 
another, and by 100/. give 145.83 ; which, 
divided by 47.2, (the complement of the life 
of B) and 16.15, added to the quotient, make 

1.19.23, the value ſought. ' 


Rr MAK K. 
As after finding the preſent value of an 
eſtate, or annuity, it is neceflary to divide 
that value by the amount of 11. in one year, 
in order to find the preſent value of a ſium! 
Equivalent to the annuity ſo; after finding the 
value of a ſum, it is neceffary to multiply that 
value by the ſaid amount, in order to find 
from it the value of an equivalent annuity. 
In the firſt example, therefore, the value 
— of an eſtate of 40. per annum, would be /:8.32. 
In the ſecond example 20/. And this is, 
as it ought to be, the value for the whole 
duration of tlie tives, agrecably to the Pro- 
ö blem in the note * 37. 
: RN 
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In ſolving this Queſtion, care alſo muſt be 
taken not to forget the i Remark under 
the foregoing Queſtion. 


In this chapter, rules have been given for 
finding the values of all aſſurances on fingle 
lives, and any two lives, or any ſurvivorſhips 
between two lives, whether for terms, or 
their whole duration. In the ſame way rules 
may be inveſtigated for finding the values of 


all aſſurances on any three lives, or any ſur- 


vivorſhips between them, But this is a work 


of more difficulty, and which requires great 
attention and ſkill. I can, however, with par- 
ticular ſatisfaction acquaint the Reader, that 
it has been lately executed, in the compleateſt 
manher, by Mr. Morgan, in his Treatiſe on 
the Doctrine of Annuities and Aſſurances on 
Lives and Survivorſhips. 


CHAP. 


b (441 

CH A P. II. os 
Containing an Application of the Aue / 
tions in the foregoing Chapter to the 
Schemes of the Societies in Great 

Britain, for making Aſſurances on 
Lives and Survivorſhips, and for 
granting Annuities to Widows, and 


to Perſons in old Age. 


SB CT: 1 


Of the London Annvity, and the Laudable 
Societies for the Benefit of Widows (a). 


HE ſcheme mentioned in Queſt: VIII. 

was nearly that with which the Lon- 

don Annuity Society ſet out in 1765. The 
Laudable Society was eſtabliſhed in 1761, and 
formed on a fimilar plan. In both, the an- 


nual contribution of every member was five 


guineas, payable half-yearly ; and for this a 
title was given to an annuity of 20 J. to every 
widow during widowhood, if the huſband, 
after admiſſion, lived one year according to 
the /ir/# ſcheme ; or three years according to 


(a) It muſt be remembered, that this ſection has in 
view the ſtate of theſe ſocieties in 1773, or at the time of 
the publication of the former edition of this tract. 'F 
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the (a] fecond ;, of, zol. if the huſband lived 
even years, according to, both ſchemes; and 
40l. according to the /ir/? ſeheme, if he lived 
15 years, or 1 3 years, according to the ſecond. 
In both ſchemes, alſo, there was no other 
premium or fine required, than eh Zuineas 
extraordinary, at admiſſion, from every mem- 
ber, whoſe age does not exceed; 45, The 
Laudable Society admitted none above 45, and 
the London Annuity Society obliged every 
perſon between 45 and 55 to pay, at admiſ- 
fion, five guineas extraordinary, for every 
year that he was turned of 45. 

Theſe were the main particulars in the 
ſchemes on which theſe Societies were form- 
ed; and, therefore, both of them, were the 
annuities to be enjoyed for life, received 
(ſuppoſing. the members all under 46 at ad- 
miſſion, and of the | ſame ages with their 
wives, and money at 4 per cent.) but little 
more than three-fiſths of the true value. of 
the annuities: or about one half, ſuppoſing 
wives, one with another, 10 years younger 
than their huſbands; as appears from R 
tion VIII. 

It appears further in that veſtion, ke! 
ſuppoſing the annuities to be % annuities, 
and men and their wives of equal ages, the 

(a) In this ſociety a ber who lived but one year, 
was entitled to no more than an annuity. of 104. for his 
widow; if he lived two years, to 15. if he lived three years, 


to 204, four years, 251. ſeven years, , 304. ten Nan, 35% 
thirteen. years, 401. 


Vor. I. e 
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expectation to which an annual payment of 

five guineas beginning immediately, entitles, 
is nearly 147, if the contributor lives a year, 
and 200. if he lives ſeven years (a), taking 
the medium between the London and the 
other Tables of Obſervations. 


It is likely, that many perſons will be very 
unwilling to believe, that theſe ſchemes could 
have been ſo deficient as they have been now 
repreſented. I will, therefore, endeavour to 

rove this in a way which, tho! leſs ſtrict, is 
ſufficiently decifive, and may be more likely 
to be intelligible to perſons unſkilled in ma- 
thematical calculation.—TI ſhall here confine 
myſelf to the ſcheme of the London Annuity 
Society. The differences between it and the 
ſcheme of the Laudable Society are inconfi- 
derable, and what ſhall be ſaid of the one will 
be fully applicable to the other. 

According to this ſcheme, as it has been 
- Jaft deſcribed, all that live 15 years in the 

ſociety will be entitled to annuities of 40/. 

per annum, for their widows. Suppoſe the 
whole ſociety, at admiſſion, to be men of 40 
years of age, taken one' with another. A 
perſon of this age has an even chance of /7v- 
ing 23 years; - and he has an even chance of 
continuing: with a wite of the ſame age, nt 


a) The fame annual 8 will, on the ſame ſup- 


5 entitle to 144. if a member lives a years. and 18/. 
if he lives three Wat 8 


5 1 15, 
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is, of continuing in the ſociety) 13 years 
and f (a). Not much leſs, therefore, than 
half the members will continue in the ſo- 
ciety.15 years; and, conſequently, not much 
leſs than half the widows that will come 
upon the ſociety will be.annuitants of 40/7: 
per annum. Theſe widows, however, being 
older than the reſt when they commence an- 
nuitants, will continue on the ſociety a ſhorter 
time ; and, therefore, the number conſtantly 
in life together, to which they will in a 


courſe of years increaſe, will be proportion- 


ably ſmaller. Putting every thing as favour- 
ably as poſſible, let us ſuppoſe, that out of 
20 annuitants conſtantly on the ſociety, ue 
will be annuitants of 40/. fx of zol. and 
nine of 20/. To 20 annuitants then the ſo- 
ciety will pay 560/. per annum, or the 20th 
part of this ſum, that is 28/. to every annui- 
tant at an average. But ſuch an annuity for 
a life at 40, after another equal life, provided 
both ſurvive one year, is worth (by Queſt, 
VII. p. 24.) in a fingle preſent payment, 85 /. 
nearly, according to the London, and all the 


(a) This is the exact truth according to Mr. De Moi- 
vre's hypotheſis, and the Norwich Table, But accord- 
ing to Dr. Halley's and the Northampton Table, a man 
40 years of age has an even chance of living no more 
than 22 years, and of joint continuance with a wife of the 
ſame age, 13 years. Forty muſt be more than the mean 
age of the members of the ſociety at admiſſion, and on 
this account the number of annuitants of 40/; muſt be 
proportionably greater. The mean age, therefore, has 
been taken very. moderately. | 2 | 
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Tables of Obſervations, intereſt being all 
along ſuppoſed at 4 per cent. N 

It cannot appear improbable to any one, 
that this ſhould be the true value of ſuch a 
reverſion. It is not probable, that there is 
any ſituation in which the decrements of life 
are ſuch as can make it a tenth part more or 
leſs. —85/. in preſent payment is the ſame 
with 3/. 8s. per annum for ever.—But is an 
annual payment of five guineas; which muſt 
ceaſe as ſoon as either of two lives each 
40 fails, equal in value to ſuch a perpetuity ? 
Every one muſt fee, that there is a great dif- 
ference.—A ſet of marriages between per- 
ſons all 40, will, according to the probabili- 
ties of life in Dr. Halley's Table, laſt, one 
with another, 15 years (a); and an annual 
payment beginning immediately, during the 
Joint continuance of the lives of two perſons 
of this age, is worth 10 years purchaſe (5). 


(a) See the beginning of Eſſay I. 
() The value of ſuch an annual payment, by Table 
XI. or the London Obſervations, is 9.1; and 10.8, by Mr. 
De Moivre's hypotheſis. I have not taken into this ac- 
count the five guineas fine paid at admiſſion, becauſe it is 
obviouſly of too little conſequence to make any conſider- 
able liffervitiee. The allowances I have made in favour 
of theſe ſchemes are more than equivalent to it. In par- 
ticular; it ſhould be remembered, that the calculations 
ſuppoſe, that the payments required by theſe ſchemes, are 
yearly payments beginning ens etey ; (ſee p. 28.) and 
that the firſt payment of the annuity is not to be made 
*rill the end of the year in which the huſband ſhall die; 
and alſo, that the annuity is to be paid yearly, and no- 
thing to be due for any part of the year in which the an- 

nuitant ſhall happen to die, We! 
| The 
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The compariſon then, in the preſent caſe, is 
between 31. 8s. per annum for ever, and five 
guineas per annum for 15, years; or between 
an annuity of 3/. 8s. worth 25 years pur- 
chaſe, and an annuity of five guineas worth 
only 10 years purchaſe. _ 
But to throw this ſubject into another light. 
Let the number to which the ſociety is 
kept up be ſuppoſed to be 200. It has been. 
demonſtrated in Queſt. II. that at leaſt half 
this number of widows will in time come to 
be conſtantly on the ſociety ; and it has alſo 
been juſt now ſhewn, that the medium of 
annuities, payable to them, wall be at leaft 
28]. After a courſe of years, then, the ſo- 
ciety will have a conſtant expence to bear of 
2800. per annum.—But what will be its 
income ?—In order to determine this, we 
muſt conſider, that there are two ſources 
from whence its income will be derived. 
Firſt, the annual payments of the members. 
And, ſecondly, the money accumulated, or 
the capital raiſed during the time the num- 
ber of annuitants is coming to a maximum.—— 
The firſt of theſe ſources affords 1000 gui- 
neas, or 1050. per annum. This wants 
1750. of the annual expence juſt menti- 
oned; and, therefore, in order that the in- 
come of the ſociety may be equal to the bur- 
den upon it, when the annuitants come to a 
maximum, there muſt be a fund raiſed in the 
mean time equal to 43,750/. or to an eſtate 
xo in 


- 
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in perpetuity of 1750/. per annum.—PBut 
10 50. per annum beginning immediately, 
and forborn 25 years, and improved, with- 
out loſs or delay, all that time at 4 per cent, 
compound intereſt, will but juſt raiſe ſuch 
a capital (a). There is, therefore, the fulleſt 
roof, that the ſcheme I am conſidering 
1s extremely deficient. The truth is, that 
ſcarcely a third of ſuch a capital could be 
raiſed, as will appear from the following ob- 
ſervations, 


Out of 200 perſons, all 40 years of age, 
more than five, according to the London Ta- 
ble of Obſervations, and not ſo many by Dr, 
Halley's Table, may be expected. to die in a 
year. Suppole then five to be the real num- 
ber of members that will die in the firſt year 
of the ſociety. In ſubſequent years the col- 
lective body of members will be continually 
growing older ; and, therefore, the propor- 
tion of them that will die every year, will 
be continually increaſing, till it gets to a 
maximum, I will, however, ſuppoſe, that 
during the firſt 20 years no more than the 
number juſt ſpecified will die eyery year ; and 


(a) Every Queſtion of this kind may be eaſily ſolved 
by Lable III. in the next volume, which ſhews, that 
10004. per ann. will, in 25 years, increaſe to 2666/1. per 
ann.; and, therefore, 1050“. per ann. to 28001, per 
Munix. 


that, 


— 
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that, conſequently, no more than five widows 
will come every year on the ſociety. The 
ages of all theſe widows, when they com- 
mence widowhood, will, it is evident, be 
between 40 and 60. One with another 
then, they may be conſidered as having com- 
menced widowhood at 50 years of age. Now, 
five widows left every year at this age, will, 
in 10 years, increaſe to 43 conſtantly in life 
together, according to the expectations of 
life in Tables V, VI, and VII; and, in 20 
years, to 70 (42). Suppoſe the true number 
alive together at the end of 20 years to be 
only 62. The greater part of theſe will be 
annuitants of 30/. and 401. per ann. and the 
reſt 20/., Were the former only equal to 
the latter, the medium of annuities payable 
to them would exceed 25/. Suppoſe then 
this medium to be no more than 267. and it 


(a) Every calculation of this kind is eaſily made by the 
rule in note (A) at the end of the next volume.— I have 
put the number living together at the end of 20 years at 
62, not only that the reader may be better ſatisfied that I 
have kept low enough, but alſo to make an allowance for 
ſuch widows as will be left by thoſe members who die 
within a year after admiſſion, and who, therefore, according 
to theſe ſchemes, will be entitled to no annuities. This 
allowance is too large: For, after the firſt year of the 
ſcheme; it will not happen above once in 4 or 5 years, 
that the death of a member will be ſo circumſtanced, 
ſuppoſing the probability that a man at 40 will live a 
yore to be, as all but the London Tables make it, 50 

I, 
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will follow, that, at the end of 20 years, 


the ſociety will have an annual rent to pay 


of 26 J. multiplied by 62, or 16121. and, if 
then able to bear ſuch an expence, it muſt, 


* 


* 


tainly be one half of what they would have 


in the intermediate time, have acquired an 


increaſe of income equal to the difference 
between 1050/7. and 16121. per ann. That 
is; it muſt, with its ſavings, have accumu- 


lated a ſtock equal to 5627. per ann. and 


worth 14,050/. But as, during this time, 


there will be a number of annuitants con- 
ſtantly increaſing, to whom yearly payments 


* 
— 


4 


pul be made, the ſavings cannot cer- 
been all the time 

Suppole then the 
ſtock produced by theſe ſavings, to be equal 


been had the ſociety 
free from all burdens. 


to the ſtock that would ariſe from an income 


of 10501. per ann. beginning immediately, 
and improved perfectly at 4 per cent. com- 
pound intereſt, for half the time I have 
mentioned, or for 10 years, without being 
ſubject to any checks or deductions : Such an 
income thus improved, would in 10 years 
produce an additional income of 5047. per 
annum, or a capital of 12,600 J. According 
to theſe Obſervations, therefore, the annual 
income of the ſociety at the end of 20 years, 
and before a third part of the higheſt annui- 
tants could come upon it, would fall conſider- 
ably ſhort of its expences, About that time 

EE RT then 
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then it would neceſſarily run aground; and 
long before the number of annuitants could 
riſe to a 100, it would ſpend its whole ſtock, 
and find itſelf under a neceflity of either 
doubling the annual payments of its mem- 
bers, or of reducing the annuities one half. 
All I have now ſaid is meant on the ſup- 
poſition, that the ſociety begins with 200 
members at 40 years of age, and is afterwards 
limited to that number, by admitting no more 
new members than will juſt ſupply the -ya- 
cancies occaſioned by the loſs of old mem 
bers. If it is allowed to increaſe, it may con- 
tinue a longer time. And, for this reaſon, a 
ſociety that wants half the income neceſſary 
to render it permanent, may very well ſubſiſt, 
and even proſper for 30 or 40 years.—Thus, 
the Laudable Society, was it to keep to its 
preſent number of members, might poſſibly 
feel no deficiencies for 20 years to come z 
but if it ſhould continue to increaſe at the rate 
of 70 or 80 every year, it would, at the end 
of that time, poſſeſs a balance ſo much in its 
favour, as might enable it to ſupport itſelf for 
15 or 20 years more (4). But bankruptcy 
| . ** g 279 66 nee | would 
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(a) What has been before demonſtrated in Queſt. III. 
ſhould be here recollected, that the number of annuitants 
on ſuch a ſociety as this, muſt go on to increaſe for more 
than loo years, after acquiring its greateſt number of 
members. - | = A 8 | 
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would come at laſt, and with the more 
weight the longer it had been deferred. 


The rule in the London Annuity Society, 
which obliges every perſon between the ages 
of 45 and 55, to pay at admiſſion 5 guineas 
extraordinary, for every year that he exceeds 
45, is an advantage to it, but it is a very 
inadequate, and alſo a very unequitable ad- 
vantage. For at the ſame time, that it ob- 
liges a perſon 55 years of age, to give more 
than the value of his expectation, it takes 
above two-fifths 4% than the value from a 
perſon who is 45 years of age. 

If any perſons remain ſtill doubtful about 
what. I have ſaid, I muſt beg their attention 
to one further argument. 


The Laudable Society, I am informed, took its riſe 
from a calculation contained in a pamphlet entitled, The 
Poſſibility and Probability of a SCHEME intended for the Be- 
nefit of Widows being able to ſupport itſelf. The ſcheme 
here referred to, is the ſame with that which this So- 
Ciety has ſince followed; and I am afraid I ſhall not be 
credited, when I ſay, that the calculation to prove its ca- 
pacity of ſupporting itſelf, is founded on the ſuppoſition, 
that a hundred married men, whoſe common age is 36, 
will leave but one widow every year, tho? at the ſame time 
it is ſuppoſed that two of them will die every year. 

This miſtake has made the whole calculation one half 
wrong.—Nothing can be plainer than that, if the death 
of a married man does not leave a widow at the.end of 
the year, the reaſon muſt be, that both himſelf and his 
wife have happened to die in the year. But it is always 
very improbable this ſhould happen, 


It 
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It muſt be expected that every other mem- 
ber of theſe ſocieties, ſuppoſing them to 
conſiſt of perſons all of the ſame ages with 
their wives, will leave widows to whom, one 
with another, (as already ſhewn) at leaſt 287. 
er ann. muſt be allowed, for as many years 
as there have been payments from each mem- 
ber. For every 10 guineas then received 
they muſt ſome time or other hereafter pay 
28/. But let it be well conſidered what can 
enable them to do this. Did money bear 
no intereſt, for any given ſum now received, 
they could not afford at any time hereafter 
to pay more than an equal ſum. That is; 
(fince the duration of /urvivorſhip is in the 
preſent caſe, by Queſt. II, equal to the du- 
ration of marriage) the proper conſideration 
for any given reverſionary annuity, to be al- 
lowed to a// the ſurvivors of a ſet of marriages, 
would be, an equal annuity payable by each 
marriage during its exiſtence ; and juſt h . 
the reverſionary annuity, if it 1s to be allowed 
only to half the ſurvivors, -or to widows ex- 
cluſive of widowers. The annual payment 
then of five guineas, during marriage, can en- 
title widows to no more than an annuity of 
ten guineas, ſuppoling money to bear no in- 
tereſt, But if money does bear intereſt, the 
ſame payment will entitle them to more, in 
proportion to the degree in which it is capa- 
ble of being improved, during the time be- 
* teen 


5 per cent. 14 years. 
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tween that in which the annual payments be. 
gin, and the commencement of widowhood. 
Now, it is eaſy to ſee, that unleſs money bears 
very high intereſt, this improvement cannot 
be likely in any circumſtances to produce a 
capital, the intereſt of which ſhall be equal 
to the annual payment itſelf. Any given an- 
nual payment perfectly improved at 4 per 
cent. compound intereſt, requires 17 years 
= a half to double itſelf, ſuppoſing the 
firſt payment made immediately (@). But 
no marriages are /ikely to laſt ſo long, 


except thole among perſons who are very 
young. A marriage between two per- 


fons, both 40, will not probably laſt longer 
than 13 years, according to the probabilities 
of life in Dr. Halley's Table. A marriage 
between two perſons, both so, will not 
probably, by the ſame Table, laſt longer 
than eleven years; nor a marriage between 
two perſons, both 30, longer than 16 years. 
Such marriages, it is true, may poſhbly laſt 


30 or 40 years. But this circumſtance is 


more than balanced by the fact, that no leſs 
poſſibly they may not laſt one year, The an- 
nual payments, then, being incapable of ſuch 


an improvement as ſhall produce an addi- 


tional income equal to themſelves ; it is ob- 


| (a) At 3 per cent. the period of doubling money by 
compound intereſt, is nearly 23 years and a half, At 
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vious, that no ſociety ought to go ſo far as to 
allow to widows ' annuities twice as great as 
thoſe which might be allowed, ſuppoſing no 
intereſt of money (a); ſo far, for inſtance, 
as to allow, inſtead of 10 guineas, 20 gui- 
neas for an annual payment of five guineas. 
In the circumſtances of moſt of theſe ſo- 
cieties three-fifths addition may be the full 
allowance. That is; ſuppoſing the annual 
payment of each member to be five guineas, 
time may be expected for gaining from hence 
a capital of 75 guineas, or that ſhall produce 
three guineas per annum intereſt; and the 
proper reverſionary annuity will be 16 gui- 
neas; or fix guineas more than the proper 


reverſionary annuity, did money admit of no 
improvement ( 


The 


(a) The money accumulated will not be exactly the 
ſame with that to which the annual payment would in- 
creaſe, if improved at compound intereſt for a number of 
years, equal to that which the joint lives have an equal 
chance of exiſting. Much leſs will the increaſe be the 
ſame with that which would aiiſe from the annual pay- 
ment forborn, and improved, for a number of years equal 
to the expectations of the joint lives. It will be leſs than 


either of theſe, for a reaſon explained in note 75 ) at 
the end of the next volume. 


(5) To theſe accounts may be added the following 
ſhort and eaſy method of trying the ſufficiency of all 
ſchemes of this kind. 

In an adequate ſcheme it can make no difference he- 
ther the annuities themſelves are paid, or the value of 
them | in a ſingle payment at the time they become due,— 


Suppoſe 


b 
| 
| 


the ſuppoſition, that the reverſionary annui- 


of the widows to marry, ſtill the ſchemes I 


the courſe of the firſt year, is 3480/.—The annual contri- 
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The preceding obſervations have gone on 


ties are to be for he. What difference in 
favour of theſe ſocieties ariſes from the cir- 
cumſtance, that the annuities are to be paid 
only for widowhood, cannot be exactly deter- 
mined. Some judgment, however, may be 
formed of it from what has been ſaid at the 
concluſion of Queſt. II. Were even one half 


have 


Suppoſe then a ſociety juſt eſtabliſhed, conſiſting of 600 
members, all married men at the age of 40, each of whom, 
beſides one payment in hand, is to make an annual pay- 
ment of five guineas. Suppoſe the age of their wives 
392, and every widow to be entitled, on the day her 
huſband dies, to a life-annuity of 201. the firſt payment 
to be made at the end of half a year. —Suppoſe further, 
that the ſociety is to be kept up for ever to 600 members, 
by admitting new ones at the age of 40, as old ones drop 
ls the firſt year (according to Tables V, VI, and 
VII. in the next volume) twelve members, at leaſt, will 
die, and leave twelve widows, each intitled to 2010. per ann. 
The value of ſuch an annuity to commence at the end 
of half a year, the age being 40, is 142 years purchaſe, 
by Mr. De Moivre's valuation of lives, (or Table-I. in 
the laſt leaves of the next volume) reckoning intereſt at 3. 
per cent. The value, therefore, of 12 ſuch annuities ; that is, 
the whole amount of the ſums becoming payable during 


bution is 600 times 5 guineas, or 3150/7. and this, to- 
gether with its intereſt for about half a year, or 3205/. 
is all that ſuch a ſociety could be poſſeſſed of to bear an 
annual expence of 34807. — It appears, therefore, that, in 
order to ſupport the. expence of the ſuppoſed annuities, 
the annual contribution of each member ought to have 
been more than five guineas. 


A proof 
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have been conſidering would probably be in- 
ſufficient. But, in the circumſtances of theſe 
ſocieties, it cannot be expected, that above 
one in 10, or perhaps one in 20, will marry. 
The perſons moſt likely to enter into them, 
are ſuch as have not the proſpect or ability 
of making competent proviſions for their wi- 


A proof of the ſame nature with that here given may 
be deduced, by conſidering theſe ſocieties as bodies of 
men united for the purpoſe of aſſuring to one another, 
from year to year, annuities for their widows; and the 
way of finding the value of ſuch an aſſurance is, to multi- 
ply the value of the annuity, by the probability that it will 
become payable in the courſe of the year. —For inſtance, 
Let the member's age, and alſo his wife's, be 40, Lec 
the annuity be 20/. per ann. for life to commence at the 
end of a year, or an annuity whoſe preſent value is (rec- 
koning intereft at 34 per cent.) 14 years purchaſe ; that 
is, 280, The probability that a perſon at the age of 40 
will die in a year, and that his wife of the ſame age will 
live a year; or, in other words, the probability, that 
ſuch a member will leave a widow in the courſe of the 
year, is, by the Breflaw Obſervations, (or Table V, next 
volume) 22 multiplied by 435, or. 0198. (See p. 18, and 
23). That is; there will be the odds of nearly 49 to 1, 
againſt ſuch a member leaving a widow in the courſe of the 
year. The value of the aſſurance, therefore, is. 0198, mul- 
tiplied by 280, or the roth part of J. 280; that is, 5. 116. 
In the ſame manner the value of a like aſſurance for a 
year at any other ages may be eaſily calculated. At the 
age of 35, it is 5. 75s. At the age of 45, it is 6/. 75. 

he value, therefore, increaſes continually with age ; 
and, if given in an annual payment conſtantly the ſame, 
which is the caſe in theſe ſocieties, it ought to be greater 
than the annnal payment due for one year at the com- 
mencement of the aſſurarice. WR 
Five guineas per annum, therefore, is, demonſtrabiy, an 
inſufficient payment from a married man for a life-an- 
nuity of 20/. to his widow. 5 

| dows 
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dows in other ways. The widows left, there- 
fore, will in general be unprovided for, and, 
being alſo left with families of children, it 
is quite unreaſonable to expect, that any 
conſiderable proportion ſhould marry. This 
is true of ſuch as may happen to be left 
young ; but when a ſociety has ſubſiſted ſome 
time, the greater part will not be young when 
left, and theſe, at the ſame time that no ad- 
W vantage can be expected from their marrying, 
will be in general the Higheſt annuitants, and, 
therefore, the heavie/# burdens. Moreover, 
| | the proſpect of the loſs of their 'annuities 
= will have a particular tendency to check mar- 
1 riage among them. — For all theſe reaſons it 
ſeems to me likely, that the benefit, which 
| theſe ſocieties will derive from marriages 
among their annuitants, will not be very con- 
| ſiderable; or at leaſt not / conſiderable as to 
be equal to the advantages I have allowed 
them, by calculating'on the ſuppoſitions, that 
wr the money they receive will be always improv- 
| | ed perfectly, without loſs or delay, at the rate of 
4 per cent. compound mtereſt ; that the pro- 
7 abilities of life among males and females 
3 are the ſame, and all huſbands likewiſe of the 
I fame ages with their wives, and that conſe- 


quently the maximum of widows on ſuch ſo- 
cieties can amount to no more than half the 
number of marriages (2).—With reſpect to 
. the 


(a) Care ſhould be taken in theſe ſocieties, not to 


| J * of the proportion of widows that will marry, from 
1 | the 
7 

| 

ö 
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the laſt of theſe ſuppoſitions, it Ueſerves to be 
particularly obſerved, that from accounts 
taken annually with great care in Scotland, it 
appeats, that the widows of the miniſters and 
profeſſors there (a), notwithſtanding” the di- 
minution” occaſioned by their marrying, do 
exceed confiderably half the number of mar- 


riages. And certainly it would be unreaſon- 


able in theſe ſocieties not to reckon that the 
ſame* will happen among them. Indeed it 
ſcems certain, that notwithſtanding the ha- 
zards that attend child-bearing, the proba- 
bility,” chat the woman ſhall ſuryive in mar- 


"T3 : ; 13 = 


the proportion that may happen to marry during their 
firſt years, For moſt of the widows that will be left at 
firſt will, be young; whereas the greater part will not be 
young when they commetice widowhood, after a ſociety 
has; ſubſiſted 30 or 40 years; and, therefore, though one 
in three or four ſhould marry at firſt, it; will not be rea- 
ſonable to expect, that half ſo many ſhould marry after 
the affairs" of the ſociety become ſtationary, © 7 CO, 
(5) Fhe number of married miniſters and profeſſors, 
for 17,years, from 1750, to 1766, was at a medium 667, 
And from the enquiries that have been made, it appears, 
that from this whole body near 400 widows conſtantly 
living are derived. The medium of 'widows left an- 
nually has, for the laſt 36 years, been 194% ; and, for 
10 years, ending in the year 1767, but nine of theſe 
had married, —Of the anfluitants likewiſe. (about 160 in 
numoer ) on the fund eſtabliſned among the Diſſenters in 
Londan, for relieving the widows of indigent miniſters, it 
is found that few ever marry, See Chap, 2, Sect, 2. See 
likewiſe the latter end of the 4th Ellay ; and note (A) at 
the end of the next volume. — In the Laudable Societ 
during-19 years from 1761, the number of widows that 
came upon the Society was 167 ; and of theſe only 13 
had married at Lady-day 7 ' Fourteen had died. 


Vor. I. riage, 
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riage, and not the man, is much greater (a) 
than is commonly imagined. It will be ſhewn 
in the: laſt Eſſay, that it is not leſs than the 
odds of 3 to 2; and had I calculated agree- 
ably to this fact, the values of annuities for 
widows, would have been given near a quar- 
ter greater than they have been given on the 
ſuppoſition, that the chance of ſurvivorſhip 
is equal between men and their wives. —It 
muſt be added, that I have made no account 
of any expences attending, the execution and 
management of the ſchemes of theſe ſocieties. 
Some ſuch expences there muſt be, and ſome 
advantages ſhould be always provided i in or- 
der to compenſate them. 


There are in this kingdom many inſtitu- 
tions for the benefit of widows, beſides the 
two on which I have now remarked; and in 
general, as far as I have had any information 
concerning them, they are founded on plans 
equally inadequate, having been formed juſt 
as fancy has dictated, without any knowledge 
of the principles on which the values of. re- 


(a) Partly, as obferved in page 8, on account of the 
greater mortality of males, but chiefly on account of the 
exceſs of age on the man's fide, — The Laudabli Society, for 
ſeveral years k r its inſtitution, paid no regard to this 
exceſs of age; and the allowanee required on this account 
by the London kan iy Society was ſo trifling as to deſerve 
no notice. 

In March 1780. 167 huſbands had died in the Laudable 
Society, and only I 2 wives. 


verſionary 


* 
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verſionary annuities ought to be calculated. 
The motives Which influence the contrivers 
of theſe inſtitutions; may be /andable ; but 
they ought, I think, to have informed 105 
ſelves better. This apptars ſufficiently from 
what has been ſaid ; but I will juſt mention 
one further proof of it. COTE 
The London Annuity Society promiſes that, 
if in 21 years; and the Laudable Society that, 
if in 25 years, it ſhall appear that there has 
been all along an annual ſurplus in favour of 
the ſocieties, it ſhall be employed in either 
raiſing the annuities, or in ſinking the annual 
payments. Now, they may be aſſured, that 
if, at the end of theſe periods, they ſhould not 
be poſſeſſed of a conſiderable ſurplus, the true 
reaſon. will be, their having granted much 
higher annuities than the annual contribu- 
tions are able permanently to ſupport: For 
it has been demonſtrated, that the number 
of annuitants, and conſequently the amount of 
the annual expences, will go on increaſing for 
a long courſe of years beyond theſe periods. 
The effect, therefore, of carrying into exe- 
cution this regulation. will be, precipitating 
that bankruptcy which would have come too 
ſoon. had there been no ſuch regulation: 
It has been ſaid in defence of theſe Socie- 
ties, that the deficiencies in their plans cannot 
be of much conſequence, becauſe their rules 
oblige them to preſerve a conſtant equality 
OT Re ARES & 2. _. © * Þetwecn 
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between their income and ex pences, by re- 
ducing the annuities as there ſhall be en. 


And from hence it is inferred, that they can 
never he in any danger of a bankruptey.— 
But it has appeared, that the time when 
they will begin to feel deficiencies is ſo 
diſtant, that it F will be too late to remedy paſt 
errors, without finking the annuities fo much, 
as to render them inconſiderable and trifling. 
All that is given too much to prgſent an- 
nuitants is fo much taken away from future 
annuitants. And if a ſcheme is very deſici- 
ent, the firſt annuitants may, for 30 or 40 
years, receive ſo much more than they ought 
to receive, as to leave little or nothing for any 
who come after them. Deficient ſchemes, 
therefore, are attended with particular, in- 
juſtice ; and this injuſtice will be the ſame, 
if, inſtead of reducing the annuities, the annual 
payments ſhould be increaſed ; for all the dif- 
ference this can make will he? to cauſe the 
injuſtice to fall on Juture contributors, inſtead 
of future annuitants. 

But what requires moſt to be confidered 
here is, that, after either the annuities have 
been for ſome time in a ſtate of reduction, 
or the contributions in a ſtate of increaſe, it 

will be ſeen that theſe Societies have gone 
upon wrong plans, and, therefore, they will 
be deſerted and avoided ; the conſequence of 
which will prove {till greater Sr! in 

their 
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their annual income, and a more rapid de- 
ſertion and decline, 'till -a total diſſolution 
and bankruptcy take place. — This will be the 
death of moſt of the . Societies for pro- 


viding for widows, if they continue to be en- 
couraged, and do not ſoon alter their plans: 
And at that period the number of annuitants 
will be greater than ever ; whole annuities, 
having no other ſupport than the poor re- 
mains of a ſtock always inſufficient, will be 
ſoon left, without the poſſibility of relief, to 
lament that ignorance and credulity which 
gave riſe to theſe ſocieties, and which had 
ſo long ſupported them. 
In the London Annuity Society, there is an 
encouragement to batchelors and widewers to 
Join them, ariſing: from the additional an- 


nuities to which they will be zumediately 


entitled, when they marry, in conſequence 
of having made their payments a greater 
number of years; and it is imagined, that 
particular adyantages will be derived from 
ſuch members. But even theſe will in ge- 
neral pay much leſs than the-value of their 
expectations, —A perſon who begins an an- 


nual contribution of five guineas at the age 


of 24, will, ſhould he live 11 years, and 
marry a woman of the ſame age at the end 
of that time, entitle her immediately to 3 57. 
per ann. during ſurvivorſhip, and to 41/7. per 
annum ſhould he live four years after marry- 


G 3 ing. 
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ing, (intereſt being at 4 per cent.) (a). In this 
particular caſe, therefore, a perſon will pay 
nearly the true value of his expectation. But 
all at all ages who marry, in leſs time than 
11 years after admiſſion, will pay leſs than 
the value of their expectations. 


PONT. I: 


27 the Aﬀeociation among the London Clergy, 
and the Miniſters in Scotland, for providing 
Annuities for their V. 1dow's (3). | 


N 5 176 5, the cleray within the bills 
of mortality, and the county of Middleſex, 
at a general meeting in Sion- College, agreed to 
form themſelves into a ſociety for the ſup- 
Hſe of their widows and . Many in 


(a) The value of ſive guineas per annum grſt payment 
made immediately) for 11 years, ſubject to failure mould 
a life now 24 fail; and, after 11'years, for the joint lives 

of two perſons both 35, is, by the Table of London Ob- 
ſervations, 1.69. 37055 Dr. Halley's T able, 4.76. 44.— The 
preſent value 6 35/ por annum for life to the widow of a 
perſon now 24, ſhould he live 11 years, and marry a wo- 
man of the ſame age with himſelf at the end of that time; 
and alſo of 61. more, or 411. per annum in all, ſhould he 
live after marriage four years; is, by the Table of London 

Odſervations, 1.69.36.—By Dr. Halley's Table, J. 76.03. 

: (5) This. ſection, as well as the former, muſt be con- 
ſidered as written in 1773. Further accounts of theſe 
inſtitutions will be gon. in the ſupplement to this 


fection. 
5 this 


| the London Clergy, &c. . 
this reſpectable body may be capable of do- 
ing, in a better manner, what I have attempted 
in this Treatiſe; and they are, perhaps, 
alteady ſenfible of the deficiencies in the plan 
which they have eſtabliſhed. I ſhall not, 
however, IJ hope, do wrong, in taking the 
liberty to recite briefly this plan, in order to 
introduce a few obſervations upon it. 
According to the printed articles, every 
clergyman poſſeſſed of any benefice, lecture- 
ſhip, or licenſed curacy, within the bills of 
mortality and the county of Mrddleſex, who 
ſubſcribes annually one guinea, or two gui- 
neas, or more, ſhall entitle his widow to an 
annuity ; or, if he leaves no widow, he ſhall 
entitle any ſuch children as he ſhall leave, to 
the ſame annuity for ſeven years as his wi- 
dow would have had. And, in caſe a widow 
poſſeſſed of an annuity, ſhould either die or 
marry before the lapſe of 10 years, from the 
commencement of her annuity, ſuch children 
of her former huſband, as ſhall be then alive, 
are to be entitled to as many of the ten years 
payments of the annuities as ſhe (hall not 
have received. —The annuity is fixed to no 
particular ſum, but inſtead of this, it is or- 
dered, that a fourth part of the annual ſub- 
ſcriptions and intereſt (hall be divided the firſt 
three years after the eſtabliſhment of the ſo- 
ciety; half only the next four years; and three 
fourths the next five years; provided, however, 


that in no one of theſe 12 years the dividend 
8 4 ſhall 
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ſhall exceed 20/. to the widows and orphans 
of the clergy ſubſcribing two guineas or more; 
and 10%. to. the widows and orphans of the 
ſubſcribers of one guinea. And, after the ex- 
piration of 12 years, the whole amount of the 
ſubſcriptions, and of the iutereſt of the capi- 
tal ſtock, is to be divided proportionably for 
ever. At is further provided, that every cler- 
gyman who ſhall be married, or have chil- 
dren, at the time of his ſubſcription, ſhall pay 
a fine of two guineas towards a capital ſtock, 
if a ſubſcriber of two guineas or more, and 40 
years of age or upwards. If 50 years of age 
or upwards, he ſhall pay a fine of three gui- 
neas ; if 60 or upwards, five guineas. But, if 
not married at the time of his ſubſcribing, and 
ſhall afterwards marry, he ſhall pay a fine ac- 
cording to the age he ſhall be of at the time 
of his marrying. The obligation laid upon 
all, whether married or unmarried, to become 
ſubſcribers, i is, an incapacity of being admit- 
ted members without the conſent of a gene- 
ral court, unleſs, within two years after be- 
coming poſſeſſed of any eccleſiaſtical er- 
ment, they ſubſcribe. as 
, Every one who has de to the obſer- 
vations in this and the preceding chapter, 
muſt know what judgment to form of theſe 

regulations. 
Let us ſuppoſe that all the clergy in Lon- 
10 and A wax came into this e 
rom 


Fre 
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from ho Ye and that one with another 
they are fu ſcribers of two guineas annually ; 
19 that there are among them as many un- 
married perſons as married. 
In this cafe, it may be Jearnt from Queſt. 
XIII, that, the annuity to which widows 
ſhould be entitled, (ſuppoſing no allowance 
to the children of any that die) ought not 
to exceed 10 or 11 guineas at moſt, and that, 
beſides the annual ſubſcriptions, there ought 
to have been a fine paid at the commencement 
of the ſcheme, by every married perſon, of fix 
guineas at leaſt, or, by the whole number of 
ſubſcribers, three guineas. If the number of 
married members is double the unmarried, 
the annuity, ought not to exceed eight gui- 
neas ; and the fine from every member 
ſhould be about four guineas.—The order, 
that only a fourth part of the annual ſub- 
ſcriptions and intereſt ſhall be divided the 
firſt three years, half the next four years, 
and three quarters the next five, is with- 
out reaſon ; becauſe the number of clai- 
mants, for the firſt 12 years of the ſcheme, 
pp" be fo few, that it will not be poſſible, 
ring that time, that there ſhould be occa- 
fon for dividing any proportions ſo large of 
the annual ſubſcriptions and intereſt, unleſs 
they are indeed beyond all bounds too little. 
—After 12 years, the number of annuitants 
will go on increaſing for near 50 years, as 


appears from Queſt. III. The conſequence, 
therefore, 
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therefore, of dividing, after that time, the 
| Whole amount of the annual ſubſcriptions and 
intereſt, will be a conſtant yearly diminution 
in the dividends for near 5o years; and mak- 
ing the payments to the Felt claimants much 
more conſiderable than they ought to be, at 
the expence of all ſubſequent claimants—PFor 
theſe reaſons; it appears to me out of all 
doubt, that this ſcheme is by no means likely 
to anſwer the good ends propoſed by it; and 
that, therefore, it will be beſt to lay it aſide. 
At the time it was ſettled it was, I find, fur- 
ther agreed, that the annual ſubſcriptions of 
the laity, together with the intereſt of their 
benefactions, unleſs otherwiſe directed by the 
donors; and the annual ſubſcriptions of ſuch 

of the clergy as ſhall ſo direct, ſhall make a 
charitable fund to be applied to the relief of 
the diſtreſſed widows or children of all the 
clergy within the limits I have mentioned, 
whether ſubſcribers or not, provided that in 
no one year of the firſt twelve more than 20/. 
be given out of the fund to any one family.— 
This is an excellent deſign; and if the mo- 
ney ariſing from all the ſubſcriptions is thrown 
into this fund, an important means of relief 
may be provided, for ſuch of the more indi- 
gent widows and families as will accept the 


help of charity. | 


There is one more ſcheme of particular 
conſequence, which I muſt take notice of: 
e | I mean, 
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I mean; that which is eſtabliſhed by Act of 
Parliament, among the miniſters and pro- 
feſſors in Scotland, for making proviſion for 


tioned ſcheme, and alſo ſeveral others of the 
ſame kind (a) in this kingdom, have been 
formed on the model of this: and the ſue- 
ceſs with which it has been hitherto attended; 
is one of the principal cauſes to which 
they have owed their riſe. It is, therefore, 
proper I ſhould give ſome account of it ; and 
it will be ſufficient with this view to men- 
tion, “ that for an annual payment, which 
„% begun immediately, of five guimeas from 
6 1011 contributors, 667 of whom are mar- 
« ried perſons, beſides a tax on weddings, 
% producing about 1421. per ann. it entitles 
„every widow to an annuity of 20/. during 
*.widowhood, and alſo every family of chil- 
„ dren that ſhall be left by ſuch members 
as die without leaving widows, to 200/. 
This ſcheme contains a variety of other par- 
ticulars ; but this is its ſubſtance - It com- 
menced on the 25th of March, 1744; and 
fm that time to the 22d of November, 


(a) There is one among the Diſſenting Miniſters in 
the counties of Chefter and Lancaſter, and another among 
the Diſſenting Miniſters in Cumberland, Northumberland, 
Meſimoreland, and Durbam.— Even the London Annuity 
dociety, tho” its plan is totally different, profeſſes to form 
itſelf on the principles of the Scotch eſtabliſhment, and to 
derive encouragement from it. 


1770, 


their widows and orphans. The laſt men- 
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1770 (a), or in 26 years and near 8 months, 
151 miniſters and profeſſors died, and left 151 
families of children without widows ; that 
is, 5.66 ſuch; families were left annually ; 
and the annual diſburſements. to them have 
therefore been 1132/. Subtract this ſum 
from 5450. the whole annual income; and 
the remainder, or 4318. per ann. will be 
the ſtanding proviſion. for bearing the ex- 
pence of all the annuitants poſſible to be de- 
rived from 667 marriages. Such an annual 
E or 4.27 each from 1011 contri- 
utors, is the ſame with 6.55 each, from 
667 contributors; and, conſequently, it ap- 
pears, that in this eſtabliſhment a contribu- 
tion is received equivalent to an annual pay- 
ment beginning immediately, of /. 6.55 from 
every married man, in order to entitle his 
widow to an annuity of 20. during her wi- 
dowhood. | «BRO 
In the Societies mentioned in the laſt ſec- 
tion, annuities increaſing from 20/. to 40/7. 
are promiſed to widows for an annual pay- 
ment of only 5 guineas (5). And, in all 
the ſocieties for the benefit of widows with 
which JI am acquainted, there is an equal or 
a greater diſproportion between the contribu- 
tions received, and the annuities promiſed. — 


(a) In Nov. 1779, or 35 years and 8 months, 199 
miniſters and profeſſors had died, and left 199 families of 
children without widows ; that is 5.58 annually. 

(5) See page 65. | | ; 

Nich 
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With what ſtrange raſhneſs then has the 
lan of this eſtabliſhment been copied? 
And how abſurdly have the ſocieties in this 
kingdom pleaded it as a precedent which en- 
courages and favours them lt would be 
trifling to ſay more on this ſubject. 
It may be obſerved that the annual income 
for the ſupport of this eſtabliſhment, ſup- 
poling it to have only the: benefit of widows 
in view, ought be J. 7.19 per ann. from 
every Au ec according to Queſt. XIII. 
p- 44. and J. 7. 44 per ann. according to the 
calculation 1 in Note F, at the end of the next 
volume. 
Theſe determinations exceed the income 
aQually provided. But the exceſſes are 
no means conſiderable enough, to afford any 
certain reaſon for concluding, that the fund 
of this eſtabliſhment' will prove inſufficient, 
I was, however, once led to entertain ſome 
- doubts on this ſubject. And in theſe doubts 
I thought myſelf confirmed by obſerving, 
that, in the calculations (a) made at the 
commencement of the ſcheme, the number 
® 
(a) 928 Table I! I. in a ' book printed at Hen in 
1748, entitled, Calculations, with the principles and 
data, on which they are inſtituted, relative to a late act 
of parliament, entitled, An A? for raiſins and eftabliſhing 
a Fund, for'a provifien for the widows and children of the 


miniflers of the church, and of the heads, principals, and ma- 


Jters of the univerſities of COTLAND ; ſhewing the riſe 
«2d progreſs of the Fund. 


333 
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333 was ſtated, as the maximum of widows 
iving at one time, likely to come upon it, 
or to be derived from 20 (a) widows left 
annually ; and alſo, that 40 years was ſtated 
as the number of years neceffary to bring on 
this maximum; whereas I was ſatisfied, that 


the maximum of widows would not prove 


much leſs than 400; nor the number of 
years neceſſary to bring it on, leſs than 60.— 
In the former editions of this work, I gave 
a diſtinct account of this. But I have lately 
received ſuch information (5) as has con- 
vinced me that my doubts' have been in a 


great meaſure groundleſs. I have learnt, in 


articular, that there have been ſeveral cal- 
culations ſubſequent to thoſe I had ſeen ; and 
that this eſtabliſhment has enjoyed advantages 
and proviſions for its ſupport which T was un- 
acquainted with, and which give reaſon for 
expecting that it will indeed be able to bear 
the expence of 400 annuitants, ſhould ſo 
many come upon it. I ſhould only tire moſt 
of my readers, were I to enter into an ac- 
count of theſe advantages and proviſions. It 
will be of more importance to take this op- 


portunity to obſerve, that the probabilities of 


(a) See the note A, among the notes at the end of the 
Second Volume,— See likewiſe the note in p. 81. 

(5) 1 owe this information to the kind and very oblig- 
ing candour of the reverend and ingenious: Dr. WIB“F 
s TER, of Edinburgh, re lay | 
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life from which the determinations I have 
mentioned are derived, though much lower 
than the probabilities of life among the mi- 
niſters and their wives in SCOTLAND (d). 
are yet ſuch as give the values of reverſions 
depending on ſurvivorſhips among them too 
high. 

355 order to underſtand this, it muſt be 
conſidered, that the difference between the 
probabilities of life in different ſituations, 
takes place much more in the firſt and mid- 
dle than in the laſt ſtages of life; and that the 
effect of this muſt be to increaſe the duration 
of joint lives, and at the ſame time to /efen the 
duration of ſurvivor/hip, in thoſe ſituations 
which are moſt favourable to health. Or, 
in other words, to render the duration of 
marriage in ſuch ſituations, greater than it 
would otherwiſe be in proportion to the du- 
ration of widowhood ; and, conſequently, to 
reduce the preſent value in annual payments 
during marriage, of any given annuity pay- 
able during widowhood. For inſtance. Were 
the probabilities of life among the miniſters 
and their wives in SCOTLAND the ſame that 
they are in Mr. De Moivre's hypotheſis, or in 
the Breſlaw and Northampton Tables of Obſer- 
vation, the duration of marriages among them, 


(40 Mole particular notice e will be taken of this at the 
concluſion of the laſt of the OI Eſſays. 


2 taken 
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taken, one with another, could not, be more 
than 19 years. The duration, of widow- 
hood would be 22 years, and the maximum 
of widows living at one time derived from 
667 marriages conſtantly kept up, would be 
conſiderably more than 400.—Were the pro- 
babilities of life among them the ſame that 
they are in Loxpox, the duration of mar- 
riage would be ſtill leſs, and the duration of 
widowhood greater, and the maximum of 
widows derived from 667 marriages, could 
not be leſs than 500. But the fact is, that 
the duration of marriage among them is 22 
years nearly ; and that of widowhood about 
20 years and a half (a). And it appears allo, 
from accounts taken annually, that the num- 
ber of widows living at one time, derived 
from the whole body of miniſters and pro- 
feſſors, does not exceed 400. It is, there- 
fore, certain that a ſmaller income muſt be 
ſufficient for the ſupport of this ſcheme than 
would be neceſſary, according to the proba- 
bilities of life in the Tables juſt mentioned. 
And upon the whole; after a careful re— 
view of all the circumſtances. of this eſta— 
bliſhmeat in its preſent ſtate, I ans well fa- 


[ 


(a) See a note at the concluſion of the laſt Eſſay; and 
alſo note F, at the end of the next volume. — The maxi- 
mum of widows (ſuppoſed. 395) divided by the number 
left annually- (or es gives 203, the expectation of 
widowhood. See page 81, and Note (A) at the end of 
che next volume, 2 
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tisfied that the ſucceſs with which it has 
been hitherto attended, is likely to conti - 
nue; and that it will indeed prove a per- 
manent foundation of that aſſiſtance to the 
widow and fatherleſi which is intended b 

it —Caution, however, and vigilance, wil 

for ſome time be neceflary. Many more 
years muſt paſs before it can receive a de- 
ciſive confirmation from experience. Events 
have hitherto favouted it more than could 
have been reaſonably expected. They may 
perhaps hereafter try it; and deviations from 
probability may ariſe, which cannot be now 
foreſeen. —But I ought to aſk pardon for 
making theſe remarks. The venerable mi- 
niſters and profeſſors concerned will, I hope, 
excuſe me. They are eminently diſtin- 
guiſhed by their abilities and knowledge; 
and can have little need of any information 
which I am able to give them. 


* 


SECT. I. 


Of the beſt Schemes for providing Annuities 
for Widows. Ye 
1 for providing widows with an- 

nuities would, without doubt, be ex- 
tremely uſeful, could ſuch be contrived as 
would be durable, and at the ſame time ea/y 
Vol. I. |, and 
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and encouraging. The natures of things do 
not admit of this in the degree that is com- 
monly imagined. The calculations and rules, 
in the preceding chapter, will enable any one 
to determine in all caſes to what reverſion- 
ary annuities any given payments entitle, ac- 
cording to any given valuation of lives, or 
rate of intereſt, From Queſt. VII. and VIII. 
in particular, it may be inferred that (intereſt 
being at 4 per cent. and the probabilities of 
| life as in the Bre/law, Norwich, and Northamp- 
en Tables) for an annual payment beginning 
immediately of our guineas during marriage; 
and alſo for a guinea and half in hand, on 
account of each year that the age of the huſ 
band exceeds the age of the wife; every mar- 
ried man, under 40, might be entitled to an 
annuity for his widow, during fe, of 51. if 
he lives a year, 10/. if he lives three years, 
and 20/, if he lives ſeven years. 

If ſuch a ſociety chuſes, that thoſe who 
Mall happen to continue members the longeſt 
time, ſhall be entitled to ſtill greater an- 
nuities, ſix guineas, additional to all the other 
payments at admiſſion, would be the full 
payment for an annuity of 25/. and 12 gui- 
neas for an annuity of 30. if a member 
mould live 15 years. 

All batchelors and widowers might be en- 
couraged to join ſuch a ſociety, by admitting 
them on the following terms. Four guineas 
to be paid on admiſhon, and three guineas 


4 Every 
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Every year afterwards, during celibacy ; and, 
on marriage, the ſame payments with thoſe 
made by perſons admitted after marriage; 
in conſideration of which, 1/. per annum, for 
every ſingle payment before marriage, might 
be added to the annuities to which ſuch 
members would have been otherwiſe en- 
titled, 

For example. If they have been members 


four years, or made five payments before 


marriage, inſtead of being entitled to life- an- 
nuities for their widows of only 51. 10/. 
20. 26. and 30/7. on the conditions I have 
ſpecified, they might be entitled to annuities 
of 10/. 15. 250. 30“. and 351. Or, if they 
have been members nine years, and made 10 
payments, they might, inſtead of the ſame 
annuities, be entitled to annuities of 15/. 
20/. 30/. 351. and 40/,—In this caſe, the 
contributions of ſuch members as ſhould hap- 
pen to deſert, or die in celibacy, would be ſo 
much profit to the ſociety, tending to 5 it 
more ſtrength and ſecurity. 


This is one of the beſt ſchemes that I can 


think of, or would chuſe to recommend. 
But in the following ſcheme there is a 
ſimplicity and fairneſs which ſeem to give it 
a particular: preference. . 

Every huſband, be his age what it. wil, 
for a ſingle payment at admiſſion, of 151. 
with 1/7. 10s. added for every year that his 
age exceeds his wife's, and an annual pay- 
H 2 ment 
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ment of 5/. during marriage, (the. firſt to 
be. made at the end of a year,) might en- 
title his wife, ſhould he leave her a widow, 
to an annuity of 104. for her life, if he 
lives one year; 111. if he lives te years; 
121. if he lives free years; and ſo on; the 
annuity to increaſe continually at the rate 
of 1/7. for every year that the huſband lives 


beyond one year. Any addition to theſe 


payments might entitle to a proportionable 
addition to the annuity, and to its increaſe. 
And ſhould any huſband under 40 wiſh 
to ſecure a ſum for his children, provided he 
ſhould leave no widow, he might for every 
annual. payment of nine ſhillings, during 
life, entitle them to 50/. payable among 
them at his death, whenever that ſhall hap- 
pen. Making all theſe payments guzmeas 
inſtead of pounds, might probably be ſufh- 
cient, if the number of ſubſcribers is con- 
ſiderable, to defray the expences of manage- 
ment. | | 
There is one particular advantage which 
ſocieties formed on plans of this kind would 
enjoy (a).—Perſons who know themſelves 
ſubject to diſorders which are likely to ren- 
der them thort-lived, will have no great temp- 
tations to endeavour to gain admiſſion into 
ſuch ſocieties ; and, if admitted, the danger 


{a) See another advantage mentioned under Queſt. 
VIII. 71 255 
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from them will be leſs than on any other 
plan. Were it not for this danger, the fol- 
lowing plan might be recommended. 

In the plans hitherto mentioned it is im- 
plied, that, if either a member or his wife 
dies within any of the periods ſpecified, the 
additional annuities, that would otherwiſe 
have become due, will be loſt. But it would 
be much more agreeable to a purchaſer, that 
they ſhould be made certain to his wife, pro- 
vided the lives to the end of theſe periods, 
though in the mean time his own life ſhould 
fail. The value of ſuch annuities may be 
computed by the rule in Queſt. IX. 

Suppoſe, for inſtance, the ſcheme to be 
„ that a wife ſhall be intitled certainly to a 
* life-annuity of 20/7. the firſt payment of 
** which ſhall be made at the end of 12 years, 
* provided ſhe ſhould be then alive, and her 
* huſband dead; or at the end of any year 
* beyond this term in which ſhe may hap- 
pen to be left a widow.” Suppoſe it alſo 
ſtipulated, „that ſhe ſhall be entitled to 
* 104, more, or 3o/. in all, on the ſame 
terms, provided ſhe ſhould live 16 years.” 
he value of ſuch an expectation (intereſt 
being at 3 per cent. and the probabilities of life 
as in the Northampton Table of Obſervations) 
will be, in the moſt convenient round ſums, 
ſuppoſing none admitted above 50 years of 
age, ſeven guineas in annual payments to be 
ü 1 continued. 
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continued during marriage; and to begin im- 
mediately ; befides four guineas in - preſent 
money for every year, as far as 15 years, that 


the huſband's age exceeds the wife's, if he is 


between 40 and 50, and three guineas on the 
fame account if he is under 40: Or, if the 
whole value of the expectation is given in 
one preſent payment, 70/. added to a guinea 
and half for every year that the huſband's. 
age falls ſhort of 50, beſides the payment juſt 
mentioned on account of diſparity of age. 
The value of this expectation at 4 per 
gent. is fix guineas in annual payments ; be- 
ſides three guineas in preſent money, for 
every year that the hutband's age exceeds the 
wife's, if he is between 40 and 50; and two 
guineas, if he is under 40: Or, if the whole 
value of the expectation is given in one pre- 
ſent payment, 56% added to 11. 56. for every 
year that his age falls ſhort of 50, beſides 
the payment laſt mentioned on account of 
inequality of age (4). TR 
| He 
600 Suppoſin 16 years the only term, the annuity 
201. and intereſt at 4 per cent. the proper payments will 
be nearly, in the caſe of equal ages and el payments, 
461,—gol.—291. as the age of the man 1s 30, 40, or 50. 
Or, in annual payments, J. 3. 80. — J. 3.66, — J. 3. 13.— Sup- 
poſing the woman's age 10 years leſs than the man's, the 
lame values will be, in ingle payments J. 58.92.—1. 56. 56. 
gie pay 58.9 59.5 
1.53.66. — In annual payments 1.4. 63.—1.5.—1. 5 41.— 
It appears, therefore, that a ſociety, ſuppoſing money 
improved at the rate of 4 per cent. might entitle all mar- 
ried men jndiſcriminately, who are under 50 years of age, 
8 : ">. 
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He that will give himſelf the trouble to 
calculate, agreeably to the directions in the 
ueſtions to which I have referred, will find 
that, taking all particular caſes together, the 
rules now given come as near the truth as 
there is reaſon to deſire in an affair of this 
nature, the defects in ſome caſes being nearly 
compenſated by the exceſſes in others. 
Theſe determinations are agreeable to the 
robabilities of living in Dr. Halley's, as well 
as the Northampton Table of Obſervations, 


wr Tables 5th and 6th in the next volume. 


Theſe Tables feem to give a proper medium 
between the different values of 7own and 
country lives. In the country the probabilities 
of living are much higher; but in London, 
and probably in all great towns and ſome 


ſmaller ones, they are much lower. 


It is proper to add, that, according to 
the values of lives deduced both from the 
London and Dr. Halley's Table, and taking 
intereſt as low as 3 per cent. all women 
whoſe huſbands are under 50 years of age, 
might be entitled to an annuity of 24/7. dur- 
ing life We firſt payment to be made at the 
end of the year in which they ſhall be. left 
widows) for the ſum of 1007. ſuppoſing 37. 
to ſuch an expectation as this for their wives, for either 
bol. in one payment, or five guineas in annual payments. 
—But equity requires, that different payments ſhould be 


made according to the different comparative ages of men 
and their wives. | 
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additional given on account of every year 


that they are younger than their huſbands.— 
At 4 per cent. an annuity of .30/. might be 
granted on the ſame terms. 3 

In the year 1690, the company of Mercers, 
in London, adopted ſuch a ſcheme as that 
laſt mentioned. For 100. in ane preſent pay- 
ment, they entitled every ſubſcriber to a /fe- 
annuity for his widow of gol. z and this, at 
that time, (when money bore 8 per cent. in- 
tereſt) was conſiderably leſs than the value 
of the money advanced, ſuppoſing men and 
their wives of equal ages, As the intereſt 
of money ſunk, they 9 alſo the annuity, 
firſt to 25/. and then to 29/. and 154. But at 
laſt, after carrying on the ſcheme for above 
50 years, finding the burden of the annui- 


tants too heavy, and likely to go on increaſ- 
ing, they were obliged to drop the ſcheme _ 


and to ſtop payment, In a little time, how- 
ever, by a parliamentary aid of 3ooo/. per 
ann. they were reſtpred to a, capacity of mak- 
ing good all their engagements, and of pay- 
ing their arrears, —T heir failure, is, indeed, 
much to be lamented ; for, in conſequence 
of it, the public has loſt the benefit of an 
inſtitution, that far many years promiſed 
the happieſt effects, by encouraging marriage, 
and ang relief to indigence. The rapid 
fall of the intereſt of money; their admit- 
ting purchaſers at too advanced ages; and, 
particularly, their paying no regard to the 

FOR He SE differencg 
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difference of age between huſbands and their 
wives, muſt have contributed much to hurt 
them. Some of the principal cauſes, there- 
fore, which have rendered them unſucceſs- 
ful, may be now avoided, 

It muſt, however, be remembered, that 
the iſſue of the beſt ſchemes of this kind 
muſt be in ſome degree uncertain. For want 
of proper obſervations (a), it is not poſſible to 
determine what allowances ought to be made, 
on account of the higher probabilities of life 
among females, than males. No prudence 
can prevent all loſſes in the improvement of 
money; nor can any care guard againſt the 


inconveniencies to ſuch ſchemes, which muſt 
ariſe from thoſe perſons being moſt ready to 


fly to them who, by reaſon of concealed diſ- 


orders, feel themſelves moſt likely to want 
the benefit they offer. 

The locieties, therefore, on Thien I has; 
remarked in the firſt ſection of this chapter, 
would have reaſon to take warning from what 
has. happened to the Mercers Company, were 
the ſchemes on which they are formed per- 
fectly unexceptionable. But I have demon- 
{trated that theſe ſchemes are very defective ; 
and that the longer they are carried on, the 
more miſchief they muſt produce. Tis vain 
(as appears from Queſt. III.) to form ſuch 


(a) This defect will, I hope, be in ſome meaſure re- 
moved by the Obſervations and Tables in the next vo- 


lume, 
eſtabli he 


their fate determined ſoon by experience. If 


able and permanent plan (a). They ſhould, 


30/4. they would probably be ſafe. But, after proceeding 


106 _- Of the beſt Schemes for 
eſtabliſhments with the expeQation of ſeeing 


not more extravagant than any ignorance can 
well make them, they will go on proſpe- 
rouſly for 20 or 30 years; and, if at all to- 
lerable, they may ſupport themſelves for 40 
or 50 years; and at laſt end in diſtreſs and 
ruin. No experiments, therefore, of this 
ſort ſhould be tried haſtily. An unſucceſsful 
experiment muſt be productive of very per- 
nicious effects. All inadequate ſchemes lay 
the foundation of preſent relief on future ca- 
lamity, and afford aſſiſtance to a few by diſ- 
appointing and oppreſſing multitudes. 

As the perſons who conduct theſe ſchemes 
can mean nothing but the advantage of the 
public, they ought to liſten to theſe obſerva- 
tions. At preſent their plans are capable of 
being reformed ; but they cannot continue 
ſo always ; for the greater number of exor- 
bitant payments they now make to annui- 
tants, the more they conſume the property 
of future annuitants, and the leſs practicable 
a retreat is rendered to a rational and equit- 


therefore, immediately (b) either reduce their 


(a) See p. 83, 84. Sect. I. 
() Thus; was the London Annuity Society to make 
their loweſt 3 107. the next 201. and the higheſt 


on. their preſent plan ſome years longer, ſuch a reduction 
would by no means be ſufficient. 


ſchemes, 
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ſchemes, or change them into one of thoſe 
which I have propoſed. But, I am afraid, 
this is not to be expected. The neglect with 
which they have received ſome remonſtrances 
that have been already made to them, gives 
reaſon to fear, that what has been now ſaid 


will be in vain; and that thoſe who are to 


come after them, muſt be left to rue the con» 
ſequences: of their miſtakes, 


SUPPLEMENT fo the preceding Seftions ; 
containing a further Account of the Societies 


for the Benefit of Widows, 


Of the Lox DON AnnuiTY SocleTY. 


IN the firſt Section, the Reader has ſeen 

on what very incompetent plans the two 
Societies, which are the ſubject of it, have 
been farmed. Some changes have taken 
place in them ſince the laſt edition of this 
Treatiſe, of which it is neceſſary I ſhould 
here take notice. 

The Lonpon Ax NUTTy Society, conſiſt- 
ing in January 1781 of 326 members, has 
ſo far reformed its plan, as to be now in lit- 
tle danger. Beſides ordering a compenſation. 
for difference of age between huſbands and 
Wives, it determined, in 1774, not to engage 

| | tg 


ro8 - Of the London Annuity: Society. 
to pay a higher annuity than 207. to widows 
if their huſbands had lived a year after ad- 
miſſion, for a contribution of 10 guineas in 
hand, and five guineas per ann. afterwards. 
At the ſame time, however, room was left 
for expecting that ſome additional annuities 
might be paid to the widows of ſuch mem- 
bers as ſhould ſurvive 15 years in the So- 
ciety ; but what the additions ſhould be, was 
left to be determined at the end of 15 years 
from the eſtabliſhment of the Society. Ac- 
cordingly, laſt year ſome able judges were 
conſulted ; and, if I am rightly informed, 
the reſult has been, that the Society has 
agreed to promiſe for the ſame contribu- 
tions an addition to the 201. annuity juſt 
mentioned, of 4/. per ann. to widows, if 
their huſbands have been members 15 years 
or more. | 
He that will conſider the demonſtrations 
in the Firſt Section of this Chapter, or com- 
pute agreeably to any table of the decre- 
ments of life by the Rule in Queſt. X. may 
aſſure himſelf, that a contribution of ten 
guineas in immediate payment and five guineas 
every year after the firſt, is ſcarcely a ſufh- 
cient ſupport for an annuity of 20/. dur- 
ing life to widows, ſuppoſing huſbands and 
wives of the ſame ages, and money im- 
proved at an intereſt of 4 per cent. — But 
money may be now improved at a higher 
intereſt. Some advantages alſo muſt be 
WY derived 
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derived from making the annuities payable 
for widowhood only; and on theſe accounts, 
ſuch a contribution may ſafely enough be 
reckoned a proper payment for an annuity 
of 200. as it is offered by this Society. But 
it cannot, without danger, offer more; par- 
ticularly, as it is certain, that the lives 
of women in general, and more eſpecially 
of women in the advanced ſtages of life, 
are more durable than the lives of males. 

The additional annuity, however, not be- 
ing of more value than about three guineas 
and a half in a ſingle payment at entrance, 
the Society may poſſibly find itſelf capable 
of paying it, provided the contributions for 
ſupporting the ſcheme (namely ten guineas 
at entrance and five guineas per ann. from 
every member, beſides a juſt compenſation 
for the exceſs of his age above that of his 
wife) are not loaded with any of the ex- 
pences of management. | 


Further Account of” the Laudable Society for 
the Benefit of Widows. - See the Firſt 
Section. | | 


| HIS Society affords a melancholy 

proof of the pernicious tendency of - 
that diſpoſition to torm annuity ſocieties 
which prevailed ſome time ago.—In con- 
ſequence of a petition to Parliament in 1774, 
1 from 


210 , Further, Account of the Laudable 
from many of the moſt reſpectable members, 


it reformed its plan; but no arguments could 
engage the majority of the members to con- 
ſent to a reformation which was likely to 
be attended with any other effect than an 
increaſe of calamity by poſtponing it. For 
thirteen years from the time of its eſtabliſh- 
ment, it had overlooked the differences of 
age between men and their wives, and gone 
upon the plan mentioned in page 64.—In 
1774, a compenſation for the wife's infe- 
riority of age was ordered to be paid by 
all zew members, and at the ſame time the 
following plan agreed to.—For an annual 
payment of five guineas, the firſt to be made 
immediately, every widow was entitled to 
an annuity during widowhood of 


10 J. if her huſband had 


been admitted 


2 years and a day 


87 N — — 3 years 
20/. 1 _ — 6 

I. if _ — 8 

3o/. if — — 11 | 
351. if — — 13 TY 
401. if — IF 


Any one who will calculate by the rule in 
Queſt, VIII. will find that the annual pay- 
ment neceſſary to ſupport theſe annuities is 
nearly, by Dr. Halley's Table of Obſerva- 
tions, 71. ſuppoſing equality of age be- 
tween huſbands and wives, money improved 

2 at 
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at 4 per cent. and the mean age of admiſſion 
thirty-ſeven.—— This change, therefore, did 
not deſerve the name of a reformation ; and 
an attention to the following account will 
ſhew, that inſtead of doing good, it has in 

fact only prolonged the exiſtence of the So- 
ciety to do miſchief. _ 
From the eſtabliſhment of the Society in 
1761 to 1772, it had increaſed to 7500 mem- 
bers; but in April 1780, it had gradually 
ſunk by deaths and deſertions to 550.—The 
whole number of widows which had come 
on the Society was then 168, of whom 84 
had come upon it in fix years from 1774. to 
1779 (a) ; that is, fourteen annually. Thir- 
teen had died and fourteen had married, 
which had left 141 annuitants, the claims 
of 133 of whom amounted then to 3, 3101. 
per ann. The claims of the remaining eight, 
reckoned at gol. per ann. each, will make 
240. per ann.; and the expences of manage- 
ment, (or 300 J. per ann. nearly,) added to 
theſe ſums, will make the whole annual ex- 
pence of the Society in April 1780, 3, 8 501. 
'——lIts income, conſiſting of the intereſt 
of 49,090/. three per cent. ſtock, and the 
ſubſcriptions of 550 members at five guineas 
each, amounted at the ſame time to 4,360/7. 
leaving a favourable balance of only 480/.— 


(a) In 3780 fourteen more widows came upon the 
let y. N 


Suppoſing 


112 Further Actount of the Laudable 
Suppoſing the Society to preſerve its pre- 
ſient number of members, and the number 
of annuitants to increaſe for fix years to 
come only at the rate of ten annually, its 
expence at the end of the. preſent year, or 
the beginning of the next, will be equal to 
its income; and afterwards it will find it- 
ſelf under the neceſſity of having recourſe 
to one of the three following expedients. 
It will be obliged either to run into its ca- 
pital, or to increaſe its contributions, or re- 
duce the annuities.— The conſequence of 
the firſt of theſe expedients will be, that 
the capital of the Society will be ſoon con- 
ſumed, and the annuitants left without ſup- 

rt. The conſequence of the /econd will 
1 that the contributions will be increaſing 
every year till, in 10 or 12 years, they are 
doubled, and at laſt almoſt fripled. The con- 
ſequence of the laſt will be, that the an- 
nuities will ſink every year till they come to 
be leſs than half the annuities promiſed (a). 
Such are the affairs of this infatuated So- 
ciety, nor is it eaſy to apply any remedy to 
them; for in conſequence of going on too 
long with an inſufficient ſcheme, the So- 
_ ciety has large payments to make in order 
to compenſate paſt deficiencies; and a 
ſcheme at firſt adequate would now prove 


(a) The annuitants (ſhould the number of members 
continue what it is) cannot increaſe to much leſs than 
doyble their number laſt year. | 

inadequate. 
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inadequate.—For example. (Suppoſing a juſt 
allowance required for the wife's inferiority 
of age) an annual payment of ſeven gui- 
neas from every member, begun in 1772, 
when the number of widows was only 42, 
would probably have been ſufficient to ſup- 


port the reformed ſcheme mentioned in the 


laſt page; but now an annual payment of 
nine guineas from the preſent members, 
and of ſeven from all future members, would 
ſcarcely be ſufficient. WIGS 053% * 
In ſuch circumſtances it ſeems beſt to 
break up, and to divide the preſent capital, 
as far as it will go, among the annuitants. 


Should this be done, the annuitants will 


indeed be great ſufferers; for, ſo miſerably 


circumſtanced is the Society, that its whole 


ſtock will not pay much more than a a) the 
value of the annuities. But this only ſets in 
a ſtronger light the neceſſity of an immediate 
diſſolution: I fay immediate; for the annui- 
tants are increaſing fait, together with the me- 
dium of the annuities due to them; and there- 
fore the conſequence of delay muſt be, ex- 
tending greater ſufferings to greater numbers. 


(a) The mean age of the widows now on the Society is 


not probably more than 42 or 43. The value of annui- 
ties payable half-yearly during the lives of women at this 
age, is not really ſo little as 13 years purchaſe, reckoning 


intereſt at 4 per cent. Suppoſing therefore the Society to 


break up ſome time or other before the end of this year 


(1 
value of their annuities, at 250/. each, will be 53, 9001. 


of which their ſtock, at its preſent ptice, will not pay 
io. much as 28, O00 J. ; 
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GINCE the preceding account was writ- 
ten, this Society, convinced at laſt of 
its miſtakes, has reſolved to reduce the an- 
nuities of ſuch widows as became claimants 
before the alteration in 1774, 35 per cent. 
and the annuities of all the other widows 
who are now claimants, 20 per cent. It was 
alſo reſolved by two general courts, that the 
annual payments ſhould be increaſed from 
five to fix guineas. But this reſolution was 
revoked by the general court in July laſt; 
and a reſolution ſubſtituted in its room to 
change the plan deſcribed in p. 110, into 
one which makes its neceflary that a mem 
ber ſhould have been admitted 3 years to en- 
title his widow to an annuity of 101. and 
7 years to entitle her to 20/.; and 13 and 
20 years to entitle her to 30/. and 400. 
Poſſibly this reſolution, like the former, will 
be retracted by ſome future general court. 
Should it be confirmed, it will, in conjunc- 
tion with the reduction juſt mentioned of 
the annuities payable to preſent claimants, 
conſtitute a reformation which (ſuppoſing 
the funds of the Society not encumbered 
with any. expences of management) might 


have been nearly ſufficient ten or twelve years 


ago to fave the Society. But it is far from 
being ſufficient 2 The reduction of 
the annuities payable to preſent claimants is 


too little, It ſhould have been extended to 
* 6 L 2 . . PR h the 
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the widows of the old members now living; 
and the new plan reſtricted to members lately 
admitted; and to future members; and a 


dows ſhould have been provided: 


Further Account of the Aﬀociation among. 
the London and Middleſex Clergy ; and 
of the Eſtabliſhment among the Miniſters 


and Profeſſors in Scotland. 


agreed, in 1775, to new rules and 


orders, by which ſuch fines were required 


(on account of a ſubſcriber's exceeding the 


age of 40, and being older than his wife) 


and ſuch reductions. made in the annuities 
as would probably have rendered the con- 
tributions adequate to the expences of the 
aſſociation. But the event has been, that in 
conſequence of this neceſſary reformation; 
the Aﬀociation has dwindled; and is now 
ſunk. ſo low as not to be likely to ſubſiſt 
much longer: | 


the miniſters and profeſſors in Scotland has 


proſpered to a degree which gives reaſon. to 
believe that it cannot fail to anſwer. the 


hopes of the venerable body intereſted in it: 
m This has been owing chiefly to the great 
15 ability and faithful zeal of the Rev. Dr. 
is 


Webſter; its founder and conductor. To 
the accbunt already given of it in the Second 
| I 2 Section, 


compenſation for paſt over- payments to wi- 


PHE Clergy of London ind Middleſex 


On the contrary; The eſtabliſhment among 
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Section, Iwill take this opportunity to add 
the following particulars. 

Dr. Webſter, (having, when the plan w was 
firſt formed 38 years ago, no certain data 
to go upon, ) aſſumed 52 as the medium age 
at which the widows of miniſters would 
commence annuitants, By calculating on 
this fuppoſition, and taking the chances of 
life as they are in Dr. Halley's Table, he 
found that the number of 'annuitants on the 
icheme at Lady-day 1780 would be 310. 
—The fact is, that they were then 304 ; 
and that conſequently there was, even in this 
way of calculating, a difference of Ax in fa- 
vour of the funds which ſupport the ſcheme. 
Since the eſtabliſhment of the ſcheme 
it has been diſcovered, that the medium age 
juſt mentioned does not probably exceed 47. 
Dr. Webſter, therefore, ſome years ago, in 
order to put the ſcheme to a ſeverer trial, 
inſtituted a new calculation, on the ſuppoſi- 
tion that the medium age is no more than 
44, and found that on this fuppoſition the 
number of annuitants at Whitſuntide 1780 
would be 328. This has made a ſtill greater 


difference in favour of the eſtabliſhment, 


and gives a very encouraging proſpect of its 
ſtability ; a ſufficient income having been 


in 3 provided for bearing the ex- 


pences, had the annuitants increaſed as in 
this laſt calculation. 


Had 52 been the mean age of the en 
when they commence ſuch, the maximum of 
| 4 ED | wrdows 
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widows living at one time derived from 20 
left annually, would be 334, according to 
Dr. Halley's Table; but ſuppoſing it no more 
than 44, this maximum would exceed 400 ; 
and the. enquiries which have been made, 
give reaſon to expect that it will not fall 
much ſhort of this number. Dr. Webſter, 
therefore, has in his laſt calculations, rec- 
koned upon the-increaſe of the annuitants to 
this number; and for this reaſon, and to ſe- 
cure more certainly the Eſtabliſhment, a new 
act of parliament was procured in 1779, by 
which, among other new proviſions, it was 


ordered, that the increaſe of the capital (then 


amounting to 75,088/7.) ſhould not be diſ- 
continued till it roſe to 100,000/, This 
capital, joined to the annual contributions, 
will probably be an ample ſupport to the 
Eſtabliſhment, ſhould the number of annui- 
tants (which will go on to increaſe for near 
forty years more) become at laſt 400.— 
Circumſpection and caution, however, con- 
tinue to be neceſſary, becauſe ſtill unfavour- 
able events may ariſe, which no human wilſ- 
dom can foreſee, _ | 3 
Having beſtowed a good deal of attention 
on this inſtitution, I cannot take leave of it 
without congratulating Dr. Webſter on his 
happineſs. By being the founder of this 
icheme, and by the care with which he has 
watched its progreſs, and conducted it to 
its preſent ſtate of maturity, he has entitled 
himſelf to the bleflings of many indigent 


1 widows 
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Willers and orphans, and made it impoſſible 
that he ſhould be ever remembered in the 
church of Scotland without gratitude and 
reſpect. 
It is much to be wiſhed that inſtitu- 
tions of the ſame kind, could be eſtabliſh- 
ed in England. Some efforts have been 
made to this purpoſe. The reverend and 
ingenious Mr. Gandy of Ply mouth, hav- 
ing with much labour and ability prepared 
a plan of this kind, endeavoured in 1774 
and 1775 to get it eſtabliſhed i in the dioceſe 
of Exeter. Had he ſucceeded, the benefits 
ariſing from it would have become in a lit- 
tle time very conſpicuous, and an example 
would have been given which would per- 
haps have been followed in other dioceſes, 
But he did not meet with ſufficient encou- 
ragement, and the ſcheme was given up.— 
Being. unwilling that the time and pains 
which were employed in digeſting and cal- 
culating the tables for this ſcheme ſhould be 
entirely loſt ; I have inſerted ſome of the 
principal of them among the Tables in the 
next volume; ——The Rev. Mr. Grant, of 
Henley upon Thames, has been alſo lately 
engaged in ſolliciting encouragement to a 
fimilar- ſcheme; and I heartily wiſh- him 
the ſucceſs his benevolence and abilities de- 
ſerve. 125 
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Account of a Scheme eſtabliſhed among the 
Eaſt-India Commanders. 


HE Eaft-India Commanders fix years 
ago entered into an aflociation for 
the purpoſe of providing for their nominees, 
and did me the honour to deſire I would 
recommend a ſcheme to them. They ap- 
proved the following, and have adopted 
it. Every member is entitled to 500/. 
payable at his death to his zominee, in con- 
ſideration of Fo. at admiſſion, and eleven 
annual payments of 25 l. the firſt to be made 
at the beginning of the ſecond year, and 
the right to every payment to depend on the 
continuance of the life of the ſubſcriber. 
No ſubſcribers muſt be admitted whoſe ages 
are not leſs than 50; and their mean ages are 
reckoned at 40. 
In calculating this ſcheme, intereſt was 
reckoned at 3+ per cent. (a); but a much 


(a) The value, by Table VI. in the next volume, 
reckoning intereſt at 35 per cent. of an annuity for eleven 
years, on a life aged 40, firſt payment to be made at the 
end of a year, is by Queſt, VI. Chap. I. 7.895. — The 
annuity, therefore, being 257. its value is 1971. to which 
gol. (the firſt payment) added makes 247 J.; which is 
allo, by Queſt. X. the value, reckoning the ſame intereſt, 
of 5001. payable at the death of a nas? A aged 40.— The 
ſame contributions, ſuppoſing money improved at 5 per 
cent. would entitle a nominee ta 60010. 


14 higher 
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higher improvement has for ſome years been 
made of money, and the ſcheme has eſcaped 
the danger of being too much loaded in its 
infancy. I am ſatisfied, therefore, that with- 
out altering the contributions, the ſum pay- 
able to nominees may with perfect ſafety be 
increaſed to 5501. Indeed, I ſhould be in 
no pain were it even advanced to 600/. pro- 
vided only the contributions were made in 
guincas, inſtead of pounds, and all ſavings 
made to accumulate in the ſhort annuity for 
27 years from Chriſtmas laſt, The pro- 

rets of ſuch an aſſociation will be as fol- 
Fo e it to conſiſt of 46 members, 
kept up from year to year by admitting, as 
old members die off, new ones at the mean 
age of 40. At firſt, according to Mr. De 
Moivre's hypotheſis, only one member will 
die annually ; but, after a certain period, 
ro will die annually. During this interval 
there will be ſavings which will raiſe a ſtock, 
the intereſt of which, when added to the 
annual contributions, will be juſt ſufficient, 
when two members come to die annually, 
to pay two claims.—Suppoling each claim 
5 50. the expence of the aſſociation, when 
greateſt, will be 1100/7. per ann. The con- 
tributions at that period will be firſt, 501. 
each (or 1001. in all) from two new mem- 
bers admitted every year; and 2514. each 


(lor 
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(or 4507. in all) from 18 * other mem- 
bers who had not been admitted more than 
eleven years, The remainder (or 550.) ne- 
ceſſary to make up 1100/. per ann. will be 
the intereſt of the capital, which, therefore, 
if lodged in the three per cents, muſt be 
18,3334. When, therefore, any ſuch aſſo- 
ciation conſiſting of 46 members has raiſed 
this ſtock; or, if it conſiſts of any other 
number of members, when it has raiſed a 
ſtock in the ſame proportion to it, that the 
ſtanding number of members bears to 46, 
it will become a reaſonable object of con- 
fideration whether the increaſe of its ſtock 
ſhould not be diſcontinued, and all ſubſe- 
quent ſavings, ſhould any ariſe, be employed 
in either leſſening the contributions or in- 
creaſing the claims, 


| . 


Account of ſome foreign Inflitutions for the 
Benefit of Widows, 


| 3 } 
N the Preface to the firſt edition of 
this Treatiſe, I took notice of an in- 
ſtitution for the ſale of annuities payable on 


* Out of a body of new members derived from two 
admitted every year at 40 for 11 years, it may be ex- 


pected that two will die before the end of the 11th 
year, Ft 


ſurvivor- 
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ſurvivorſhip, eſtabliſhed at Amſterdam, which 


ſeemed to be then much encouraged, and 
into which, I had been informed, many had 
entered from different parts of Europe. This 
was ſo wretched a deception that it was im- 
poſſible it ſhould long ſtand its ground; and 
1515 told that it now exiſts no more. I 
have, therefore, expunged the notice I took 
of it in that Preface; and I will not here 
give any further account of it. 

In 1739, an inſtitution was eſtabliſhed in 
Denmark under the patronage and guaranty- 
ſhip of the King of Denmark, which, with- 
out regarding ages, promiſed penſions to 
widows at the rate of 40 rixdollars per ann. 
for life, from the commencement of widow- 
hood, for every preſent payment of 110 rix- 
dollars. This being leſs than the true va- 
lue of ſuch penſions, the fate of this ſcheme 
has been the ſame with that of the Mercers 
Company mentioned in page 104. At the 
end of the year 1778, its whole fund was 
exhauſted, and the King of Denmark found 
himſelf burdened with the ſupport of 700 
widows, and an obligation to ſupport as 
many more as would be derived from 1500 
marriages then remaining undiſſolved. 

At Bremen, an inſtitution was eſtabliſhed 
in 1760, which promiſed annuities to wi- 
dows for a payment at admiſſion of a ſum 
equal to one yearly payment of the annuity | 
purchaſed, and an annual contribution dur- 


ing 
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ing marriage of 15 per cent. (or a little more 
than a 7th) of the annuity. Theſe pay- 
ments are not much more than half the pro- 
er compenſation for the annuities. The 
conductors of the ſcheme have therefore 
been obliged to reduce the annuities 10 per 
cent.; ; and they will ſoon be ON to re- 

duce them much more. | 
The ſtates 'of the dutchy of Calenberg, of 
which Hanover is the capital, eſtabliſhed in 
1767 a like ſcheme, but on terms ſtill more 
deficient ; for, though it differed from the 
two former ſchemes in paying a regard to 
the ages of married perſons, yet notwith- 
ſtanding ſeveral augmentations, the contri- 
butions required by it did not two years ago 
come up to half the value of the annuities. 
Great numbers, influenced probably by the 
lowneſs of the terms and the authority of the 
ſtates, have been induced to encourage this 
inſtitution. In 1779, it had annuities to 
pay to 600 widows, and conſiſted of no leſs 
than 3800 members or ſabſcribers whoſe 
ide would be entitled to annuities. In 
conſequence of a rapid increaſe, its inſufff- 
ciency was not then become palpable enough 
to force either a diſſolution, or a timely and 
effectual reformation. It was, therefore, 
likely to lay the foundation of great confuſion 

and diſtreſs, 

There are probably many other foreign 
bubbles of this kind, of which I have no 
knowledge. 
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knowledge. The information which has 
enabled me to give this account I owe to 
Mr. OzDER of Oldenburg; and it is with 
particular ſatisfaction, that I can from him 
on this occaſion add an account. of one fo- 
_ reign- inſtitution for the benefit of widows 
which is founded on juſt principles, and 
likely to be productive of great good. —The 
plan of this inſtitution has been formed and 
the calculations for ſettling its terms have 
been made by Mr. Oeder, who appears in- 
deed to poſſeſs an acquaintance with this 
ſubject ſo extenſive and correct as to be per- 
fectly qualified for ſuch an office. This 
inſtitution is intended only for the benefit of 
the inhabitants of the dioceſs of Lubec and 
the dutchy of Oldenburg; and the ſovereign 
of this ate has himſelf given it the ſanc- 
tion of a ſtatute, and guarantied to his ſub- 
jects the advantages it promiſes. At prices 
deduced by calculations at 4 per cent. from 
Mr. Sufmilch's Table of Obſervations, (ſec 
the Tables in the next volume,) and agreeing 
ag with the prices deduced by the rules 
n Queſt, I. and IV. from the Northampton 
T able, (or Table VI. in the next volume) 
it offers to a married man. any annuity for 
his widow not exceeding 500 rixdollars, (or 
about 881. per ann.) (a) payable for life; but 
with a power reſerved to the huſband of di- 
recting that it ſhall be applied t to the ſupport 


(a) Six German rixdollars make ont a guinea, 


of 
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them orphans under age, he may 
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* of his children in caſe his widow ſhould 


marry. | 151 

This inſtitution farther enables a parent to 
provide for his children annuities, (not ex- 
ceeding 500. rixdollars) payable to them in 
the event of their ſurvivorſhip, till they are 
25 years of age. 

For example. To a huſband, aged 35, 
this inſtitution promiſes a life annuity of 101. 
payable to, his widow, for either an annual 
payment of 2/. 155.—3/. 1s. — 3l. 71. 44, 
&c. or a /ingle preſent payment of 311. 75. 
34.—36 J. 65.41 J. 6s, &c. according as 
he is of the /ame age with his wife, or 5, 
10, &c. years older. | 

And if he wiſhes to make a proviſion for 
any of his children, provided he ſhould leave 
urchaſe 
annuities payable to them from the time 
they ſhall happen to ſurvive till they are 
25 years of age, at the rate of an annuity 
of -10/. for every annual payment during the 
joint lives, of 11. 17s. 4d. —14, 14$s.— 
1/. 75. 4d. or a ſingle payment of 1910. 14s. 
,—18/, 125. 9d. —12/. 7s. according as the 
child's age is two, five or ten (a) years.— 


(a) It is obvious that the values in this caſe for every 
annuity of 11. are, in a ſingle payment, the exceſs of the 
value of the life of the child for as many years as his age 
is leſs than 25, above the value of the joint lives 8 | 
lame time found by the Schalium to Queſt, VI; and, in 
annual payments beginning immediately, the Quotiont ariſ- 
ing from dividing the 5 payment by the value juſt 
mentioned of the joint lives, with unity added. 


Theſe 


| 
| 
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Theſe values are greater or leſs as the age of 
the parent is greater or leſs; and all the 
prices of ſuch annuities, and. alſo of an- 
nuities for widows, are ſpecified 1 in Tables, 
for all a ger and all differences of ages. 

The ficiency of the receipts to anſwer 
the expences in this inſtitution, as far as 
it provides annuities for widows, has been 
proved by Mr. Oeder in the cleareſt manner 
from accounts which have been collected in 
the dutchy of Oldenburgh of the duration of 
1273 marriages, and compared with ac= 
counts of the duration of the 'widowhoods 


derived from theſe marriages.— One cir- 


cumſtance in theſe accounts deſerves Parti- 
cular notice. # 

The ages of the men, one with another, 
when themarriages juſt mentioned commenc- 
ed, was 321 years; of the women, 28 years. 
The men lived after marrying 271 years ; 
the women, 31 years and nine tenths. The 
former, according to Mr. Suſmilch's Table, 
(and alſo nearly according to the Northamp- 
ton Table of Obſervations,) ſhould have 
lived only 27 years and one tenth ; and the 
latter, 29 years and eight tenths. The 
former, therefore, having exceeded the du- 
ration of life exhibited in the Tables only 


fix tenths of a year, but the latter having ex- 


ceeded it above Zwo years, it follows that 
women, notwithſtanding the hazards of the 
critical periods and of childbearing, live 


longer than men. 


/ 
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I will add, that by examining 154 of theſe __ 
marriages, I find their duration to have Wo 
been, one with another, 21 years and a 
quarter, and the duration of the ſurvivorſhip 
of the widows derived from them, 19 years. 
Had Mr. De Moivre's hypotheſis of an equal 
decrement of life been juſt, the latter would 
have been longer than the former. The 
reaſon why the contrary happens has been 
given in p. 95, &c. 

In theſe marriages (if I may judge from 
examining only 140 of them) four widows 
were left to three widowers, . which ſhews a 
chance of ſurvivorſhip in favour of the 
wife in marriage, greater than could have 
taken place, ha there been no other reaſon 
for it than inferiority of age. | 


At 1 an annuity ſcheme has been 
lately eſtabliſhed of a more comprehenſive 
nature; than any of the ſchemes which have 
been hitherto mentioned ; but the account 
of it will be more properly given at the con- 


cluſion of the laſt Section of this Chapter. 


SECT. V. 


/ 


Of $ chemes for providing Annuities for Old 
Age. 
A Liſpokition has lately tents it- 


ſelf, to encourage ſchemes for grant- 
ing annuities tO perſons in the latter ſtages of 
ith. oy; 


the following Table. 


life and this has e the 6th 
in the former chapter; and, as a further 
and more. particular direction in caſes of this 
kind, I have thought it neceſſary here to give 


geſtion 


Valyzeof = per| Values in 1 ' | Values in ane. ' 

thr. fy Joy ale rn Infereft 9 25 rob Intereſt 
ſons whoſe ages cent. 3 per cent. I the end of a year, 3 per-cer;, 
are , | intereſt 4 per ct. # 

10 1.235 2.015 || .0789 113 
15 899 2.444 106 140 
a | 2.02 2.989 146 |-.193 

25 2.594 | 3-044 ||. 203 259 
30 3-309 4.508297 300 
35 4.440 | 5-067 || 466 | -559 
40 5.953 7.232 822 | 950 
Values of the Values in annu- = 
ſame annuity, I} al payments tell 
after 55, to ages | 55. 

30 | 2-114 2.937 197 (211 
Io: 7.2722. : } LITE 003 297 

40 | 3-732 4.708 394 464 

45 | 5-088 6.115% .703 [803 
Values of the | Values in annu- 
ſame annuity, al payments till 
after 60, to ages 60. . 

gs |þ 3.0659 agel ens 168 

40 22% „„ 245 
45 3.043 3.811327 384 

5 5. 061 || .600 .679 


The numbers in the 2d and 3d columns 
of this Table, multiplied by any annuity, 
will sive the value of that annuity in a /ing/? 
| | payment, 
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payment, to be enjoyed for life, by the ages 


correſponding to thoſe numbers in the firſt 
column, after the age at the head of that 


column.—And in the ſame manner; the 
numbers in the 4th and $gth columns will 
give the values in annual payments.—Thus : 
The value of 44/7. per annum, to be enjoyed 
for life, after 50, by a perſon now 40, (inte- 
reſt at 4 per cent.) is 5.95, multiplied by 44, 
or /.261.9, in angle payment; and .822, 
multiplied by 44, or /. 36.16, in annual pay- 
ments till 50, the firſt payment to be made 
at the end of a year. . 


In order to find the ſame values, partly in 
annual payments, and partly in any given en- 


trance or admiſſion- money; ſay; As the va- 


ue of the given annuity in a ſingle payment, 
« (found in the way juſt mentioned) is to the 
« given entrance-money ; ſo is its value in an- 
% nual payments, to a fourth proportional; 
« which, ſubtracted from the value in annual 
« payments, the remainder will be the annual 


payment due, over and above the given 
** entrance-money.” 


EXAMPLE. 


Suppoſe a perſon now 40, to be willing to 
pay 200/. entrance- money, be/ides ſuch an 
annual payment for 10 years as ſhall, toge- 
ther with his entrance-money, be ſufficient 
to entitle him to a life-annuity of 441. after 


W 352. What ought the annual payment to be? 


Vor. I. $79 „„ & C0 
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ANSWER, 


L. 8. 55,—PFor, 1,261.9, is to 200“. as 
J. 36. 16, to 1.27.61 ; which, ſubtracted from 
J. 36. 16, the remainder is J. 8.55. 


This Table has been calculated from 
the probabuities of living in Table V. 
at the beginning of the next volume, and 
Mr. De Mowre's valuation of lives.— 
The probabilities of life among the in- 
habitants of London, are (as I have often 
had occaſion to obſerve) much lower than 
among the generality of mankind ; and the 
values in the preceding Table, had they been 
given agreeably to the London Obſervations, 
would have been leſs. But, certainly, an 
office or ſociety, that means to be a perma- 
nent advantage to the public, ought always 
to take higher rather than lower values, 
for the ſake of rendering itſelf more ſecure, 
and gaining ſome profits to balance /of/es and 


EXPENCc ES, 


There have lately been eſtabliſhed, in 

| London, ſeveral ſocieties. for granting ſuch 
annuities as thoſe now mentioned ;. and he 

that will compare their true values, as they 
may be learnt from the preceding Table, 
with the terms of admiſſion into theſe focie- 
ties, as given in their printed Ab/trafts and 
Tables, muſt be ſurpriſed and ſhocked. They 

| 4 a des | are 


« 
* 


Ly A: | | | 
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are all impoſitions on the public, proceeding 
from ignorance, and encouraged by credulity 
and folly. 

It has been ſhewn ; that the proper pay- 
ment, (allowing compound intereſt at 4 per 
cent.) for an annuity of 441. to be enjoyed by 
a perſon now 40, for what may happen to 
remain of his life after 30, is 200/. in admiſ- 
fron-money ; beſides J. 8. 5 5, or 8/. 115. in an- 
nual payments till he attains 50, the firſt 
of theſe payments to be made at the end of 
a year. The conditions of obtaining this 
annuity, according to the preſent Tables of 

the Laudable Society of Annuitants (a) for the 
Benefit of Age, conſiſting of about 1300 mem- 
bers, are (a) 76/. 175. in admiſſion- money; and 
61. 14s. in annual payments.—According to 
the Tables of the ſociety of London Annuitants 
for the Benefit of Age, the conditions of ob- 
taining the ſame annuity are 3o/. in admiffion- 
maney, and 1010. in annual payments.—The 
Equitable Society of Annuitants requires for 
the ſame annuity 38/7. 105. in admfion-money, 
and 13/. in annual payments. The true value 
is, over and above the admifion-money juſt 
= mentioned, an annual payment of gol. 17s. 
(intereſt reckoned at 4 per cent.) or an annual 
payment of 36/1. 155. (intereſt reckoned at 3 
per cent.) The London Union Society for the 


(a) The firſt members of this Society have paid no 
= tdmiſſion-money z and ate now expecting 441. per ann. 
for contributions which do not entitle them, one with 
= another, to 101. per ann. 


v7 comfort - 
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comfortable ſupport of aged members promiſes 
an annuity of no leſs than 50 guineas for life, 
after 50, to a perſon now 40, for 40/7. 10s, 
admiſſion- money, and 71. in annual pay- 
ments. 1 | 

The Amicable Society of Annuitants for the 
benefit of age, promiſes an annuitysof 261. per 
annum, for life, to a perſon now 40, after at- 
taining 50, for 28. 16s. in admiſſion- money, 
and 61. in- annual payments. — The true value 


of this annuity is 28/. 16s. in admiſſion-mo- 


ney, and 17/. 8s. in annual payments, (intereſt 


ſuppoſed at 4 per cent.); or the ſame ſum in 
admiſſion-money, and 201. 18s. in annual pay- 


ments, intereſt ſuppoſed at 3 per cent. 

The Provident Society for the benefit of age, 
conſiſting of 1280 members, promiſes an an- 
nuity of 25. to a perſon now 40, after the 
age of 50, for 34 guineas in admiſſion- 
money, and eight guineas in annual pay- 
ments. 'The true value 1s, 34 guineas in ad- 


miſſion- money, and 1 5. 125. in annual payments, 


intereſt at 4 per cent.; or, the ſame ſum in 
admiſſion- money, and 191. in annual payments, 
intereſt being at 3 per cent. (a). 

But I will not tire the reader, by going, in 
this manner, thro' the ſchemes of all theſe ſo- 


(a) The account here given of the terms on which a 
perſon wheſe age is 40, is admitted into theſe ſocieties, [ 
have taken from their printed Tables as they ſtood at the 
end of the year 1770. In the younger ages, the defici- 


encies are greater. 
| y bog cieties. 


. 
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-cieties. The contrivers of them, it is certain, 
can know nothing of the principles on which 


the rule in Queſt. VI. and the demonſtra- 
tion of it in Note (B) at the end of the 
next volume, is founded ; and, therefore, 
if unwilling to be guided by the authori- 
ty of mathematicians, it may not be poſ- 
ble to convince them of their miſtakes. I 
will, however, offer to them the following 
demonſtration, which will be underſtood, 
without difficulty, by every one who knows 
how to compute the increaſe of money 
at compound intereſt. 

The value of a life at 50, (intereſt being 
at 4 per cent.) is 114 years purchaſe by the 


| firſt Table in the laſt leaves of the next vo- 


lume. For an annuity, therefore, of 44 /. 
per annum for life, to be enjoyed by a perſon 
at this age, 498/. ought to be given. Two in 
tbree of a number of perſons at the age of 32 
will, (by Tables V, VI, and VII, at the 


beginning of the next volume) live to 50; 


and therefore, in order to be able to pay an 
annuity to them of 44/7. for life, after 5o, the 
money now advanced by every three, ought 
to be ſuch as will, in conſequence, of being 
laid up to be improved, increaſe-4n 18 years 
to double 498/. that is, to 9961. From the 
preceding Table it may be learnt, that the 
money which ought to be advanced by every 
lingle perſon is 1651. or by three perſons 4951. 
and this, in 18 years, will (as may be learnt 
from Table III. in the next volume) double 
5 . K 3 mil, 
\ 
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itſelf, or increaſe to juſt the ſum that will 
then be the value of the annuities to be paid, 
hut the money required in this caſe by the 
Laudable Society, is 141. 114. 9d. from Reach 
member at admiſſion, beſides an annual pay- 
ment of 4/. The admiſſion-money, there» 
fore, of 895 members, being 29/. 3s. 6d. 
may be increaſed to twice this ſum, or to 
581. 75. An annual payment of 4/. for 18 
years will, if perfectly improved at 4 per cent. 
compound intereſt, increaſe to 102/,; and 
two ſuch annual payments will increaſe to 
2041. as may be learnt from Table IV. in the 
next volume. 

The whole pay, therefore, of #9 mem- 
bers will produce at the end of 18 years 
2621. 75.—A third part, I have ſaid, will 
die before 5o years of age, and theſe will 
live one with another g years. An annuity 
of 47. for this time, will produce a capital of 
42. 6s. See Table IV. in the next vo- 
lume ; and this- capital improved for nine 
years more will increaſe to 60/, The whole 
profit, therefore, from the member who will 
die is, his admiſſion-money doubled and 
added to 60/. or.89/. 3s. 6d. And this ſum 
added to 262/. 7s. makes 3511. 10s. 64. 
the u money with which the - ſociety can 
be provided, at the end of 18 years, to bear 
the expence of uo life-annuities, worth to- 
gether 990%. 

By a ſimilar computation it may be found, 
that the improvement of money at only 3 per 

FO cent. 
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cent. will fink the former ſum to 3241. at the 
ſame time that the value of the annuities will 
be raiſed to 1100/7. | 4 
The deficiencies in the ſchemes of moſt. 
of the other ſocieties, are no leſs confider- 
able. What confuſion then muſt they pro- 
duce ſome time or other? How barbarous 
is it thus to draw money from the public by 
promiſes of advantages that cannot be ob- 
tained? Have we not already ſuffered too 
much by 4ubbles ? | | 
I have ſaid, that theſe ſocieties are im- 
„ poſitions on the public, proceeding from 
* 1gnorance, and ſupported by credulity and 
«« folly.” But this is too gentle a cenſure. 
There is reaſon to believe, that worſe princi- 
ples have contributed to their riſe and ſupport. 
The preſent members, conſiſting chiefly of 
perſons in the more advanced ages, who have 
been admitted on the eafieſt terms, believe 
that the ſchemes they are ſupportiug will 
laſt heir time, and that hey will be gainers. 
And as to the injury that may be done to 
their ſucceſſors, or to younger members, it is at a 
diſtance, and they care little about it. Agree- 
ably to this principle, the founders of theſe 
ſocieties begin ſo low as not to require 
perhaps a fourth or a fi/tb of the values of 
the annuities they promiſe. Afterwards 
they advance gradually, juſt as if they 
imagined, that the value of the annuities 
was nothing determinate, but increaſed with 


every increaſe of the ſociety. But, as no 
K 4 Ignorance 
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ignorance can believe this, the true deſign 
appears to be, to form ſoon as large a ſociety 
as poſſible, by leading the unwary to endea- 
vour to be foremoſt. in their applications, 
leaſt the advantage of getting in, on the 
eaſieſt terms, ſhould be loſt.—It is well 
known, that theſe arts have ſucceeded won- 
derfully ; and that, in conſequence of them, 
theſe ſocieties now conſiſt of perſons who, 
for the /ame annuities, make higher or lower 
payments according to the time when they 
have been admitted; and the generality of 
whom, therefore, muſt know, that either 
more than the values have been required of 
the members laſt admitted; or if not, that 
they are themſelves expecting conſiderable 
annuities, for which they have given no 
valuable conſideration, and which, if paid 
them, muſt be /olen from the pockets of 
ſome of their fellow-members (a). 


(a) If any perſon wants more information than I have 
given him concerning theſe ſocieties, he ſhould conſult 
a work of great merit, publiſhed ſince the ſecond edi- 
tion of this treatiſe, and entitled, CALCULATIONS de- 
duced from firſt Principles, in the maſi ſumiliar Manner, by 
plain Arithmetic, for the Uſe of the Societies inſtituted for the 
Benefit of old Age; intended as an Introduction to the Study of 
the Doctrine of Annuities, By Mr. Dale, a Member of 
one of the Societies. In this Treatiſe there is not only 
a very ample account given of the inſufficiency and ini- 
quity of the ſchemes of theſe Societies, but the prin- 
ciples on which the values of all annuities on fingle 
lives are determined, and the method of calculating them, 
are explained with the greateſt clearneſs, 


I da 
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I do not, however, mean to condemn all 
inſtitutions of this kind. They may be very 
uſeful, if the full values are taken, and pro- 
per care is uſed in the improvement of money. 
Intereſt, in theſe caſes, ought not to be rec- - 
koned higher than 3 per cent. and, ſuppoſing 
money improved at this rate, a perſon, for a 
ſingle payment of 50. before he is 40, 
might be entitled to a life-annuity of 10 gui- 
neas after 55.3 or, if he chuſes it, to a life- 
annuity of 171. after 60, But if he pays the 
ſame ſum before he is 34, he might be entit- 
led to a life-annuity of 14/. after 55, or 221. 
after 60. 251. would purchaſe for him H 
theſe annuities; and 1001. double. 
A ſociety or office that would go on this 
plan, might do great ſervice. Perſons in 
the lower ſtations of life might be brought 
to a habit of induſtry, in the beginning of 
life, by ſtriving to get 25/7. or 50/. betore- 
hand in order to purchaſe ſuch annuities, and 
thus to make proviſions for themſelves in the 
more advanced parts of life, when they will 
be incapable of labour (a). 


It 


(a) The benevolent Mr. Howard, in his State of the 
Prifons in England and Wales, p. 60. Octavo Edit. gives 
the following account of an inſtitution at Harlem in Hol- 
land. In this city, he ſays, there is a noble hoſpital, 
* airy and ſpacious, called the Proeveniers, in which the 
© perſons admitted are decently provided with meat, 
drink, and lodging, during their lives, and a burying- 
$6 place at their deceaſe. Perſons of all ages, from 20 

Fe | ARE [25 to 
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It is proper to obſerve here, that inſtitu. 
tions of this kind would furniſh one of the 
ſafeſt ways of providing for widows.—A mar- 
ried man might, by paying 1001. before his 
wife attained 40, entitle her, after 55, or 
60, to a life-annuity of 21/. or 34/. Or, by 
paying the ſame ſum before ſhe attained 
34, he might entitle her, after the ſame ages, 
to a life-annuity of 28/7. or 44/7. (a); and in 
this caſe he would have a chance of ſharing 
himſelf in the benefit of the annuity. 

I have called this the ſafe} way of provid- 
ing for widows, becauſe attended with none 
of the dangers ariſing from diſproportion of 
age between men and their wives, and from 
the admiſſion of perſons labouring under 
concealed diſtempers. 


© to the moſt advanced periods, are admitted, tho” it 
is not common for any under 40 to apply for admiſ- 
„ ſion. At entrance each perſon pays a greater or ſmaller 
% ſum, according to his age. If his age is 30, he pays 
44500; if 40, he pays 3900; if 50, he pay's 3300 ; if 
© 60, 70, &c. he pays 2700, 2100, &c. florins ; and 
; «© in proportion to theſe ſums, at all the intermediate 
% ages. —A common table is provided for all that are not 
„ ſick or infirm. It often happens that there are not va- 
« cant places when perſons deſire admiſſion. But many 
<< ſecure places before a vacancy, by paying 200 florins in 
* advance of their entrance-money, in conſequence of 
* which their names are inſcribed in a lift, and the 
“ money deducted from the ſum required when they 
© enter,—'T hoſe who chuſe to leave the houſe, receive, 
during the remainder of their lives, a certain but ſmall 
© intereſt for the ſum which they paid at admiſſion.” 
(a) The ſame payment before 30, would entitle to an 
annuity of 221. after 50. FR | | 
DF | I cannot 
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cannot conclude this Section, without 
mentioning the following plan of a proviſion 
for Old Age. 

Let 13 guineas be given as entrance- money; 
and let beſides 1/7. 2/. 3. 4. &c. be given 
at the beginning of the 1ſt, zd, 4th, &c. 
years, as the payments for theſe years reſpec- 
tively ; and let the laſt payment be 16/. at 
the beginning of the 16th year. All theſe 
payments put together will, according to the 
probabilities of life in the 5th or 6th Ta- 
bles in the next volume, (intereſt being at 
4 per cent.” entitle a perſon, whoſe age was 
40 when he begun them, to an annuity, af- 
ter 15 years, beginning with 15/. and in- 
creaſing at the rate of 1/. every year, till 
at the end of 15 years, or (a) when he has 
reached to 70, it becomes a ſtanding an- 
nuity of 3o/. for the remainder of his life. 

If the addition of three guineas is made to 
the entrance-money, for every year that any life 
between 30 and 40 falls ſhort of 40, the va- 
lue will be obtained nearly, of the ſame an- 
nuity to be enjoyed by that life, after the 
ſame number of years, and increaſing in 
the ſame manner, till it becomes fationary 
and double. — This plan is particularly - 
inviting, as it makes the /arge/# payments 


(a) According to the probabilities of life in the London 
Table, this annuity ſhould be greater.—A Theorem for 
finding what the annuity ought to be in theſe caſes, is 
given in Note (I), at the end of the next volume. 


| become 


I may therefore be reckoned 35; and let it be ſuppoſed to 
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become due, when the near approach of the 
annuity renders the encouragement to them 
greateſt ; and as, likewiſe, the annuity is to 
increaſe continually with age, till it comes to 
be higheſt (2),. when life is moſt in the de- 


cline, 


(a) "The lower part of mankind are objects of particu. 
lar compaſſion, when rendered incapable, by accident, 
ſickneſs, or age, of earning their ſubſiſtence. I his has 
given riſe to many very uſeful ſocieties among them, for 
granting relief to one another, out of little funds ſupplied 
by weekly contributions. A ſociety of this kind, formed 
on the following plan, would probably thrive. | 
Let the ſociety, at its firſt eſtabliſhment, conſiſt of 100 
perfons, all between 30 and 40; and whoſe mean age 


be always kept up to this number, by the admiſhon of 
new members, between the ages of 30 and 40, as old 
members die off, Let the contribution of each member 
de four-pence per week, making, from the whole body, 
an annual contribution of 85“. 173. —-Let it be further 
ſuppoſed, that ſeven of them will fall every year into diſ- 
orders, that ſhall incapacitate them for ſeven weeks.— 
30/7. 1235. of the annual contribution will be juſt ſuffici- 
ent to enable the ſociety to grant to each of theſe 125. 
per week, during«their neſtes. And the remaining 551. 
per annum, laid up and carefully improved, at 31 per cent. 
will increaſe to a capital that ſhall be ſufficient, accord- 
ing to the chances of life in Tables V, VI, and VII, 
in the next volume, to enable the ſociety to pay to every 
member, after 67 years of age, or upon entering his 68th 
year, an annuity, beginning with 5/. and increaſing at 
the rate of 11. every year for ſeven years, till, at the 
age of 75, it came to be a ſtanding annuity of 12/. for 
the remainder of life. | 

Were fuch a ſociety to make its contribution / ven- 
pence per week, an allowance of 15s. might be made, on 
the ſame ſuppoſitions, to every member Metin ſickneſs; 
beſides the payment of an annuity beginning with * 

. | SS when 


I 
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cline, and when therefore it will be moſt 
uſeful. —It- is further a recommendation of 
5 | this 


when a member entered his 64th year, and increaſing for 
15 years, till, at 79, it became fixed for the remainder 
of life at 200. 

If the probabilities of life are lower among the labour- 
ing poor, than among the generality of mankind, this 
plan will be ſo much the more ſute of ſucceeding. 

In 1773, a pamphlet was publiſhed, entitled, 4 Pro- 
poſal for eflabliſhing Life Annuities in Pariſhes, for the Be- 
nenfit of the induſtrious Poor, — It is, ſays this writer, a 
« common (a) obſervation that the monePannually raiſed 
“ for the poor, amounts to, at leaſt, a million a year; 
& and that yet in many places they are but indifferently 
4 provided for. To make proviſion for one's old age is 
<« fo natural a piece of prudence, that it ſeems at firſt 
* ſight wonderful, that it ſhould not be generally prac- 
„ tiſed by the labouring poor, as it is almoſt univerſally 
«© by. perſons in the higher paths of induſtry : Nor can 
«© their negligence in this reſpect be accounted for, in 
% any other way ſo naturally, as by aſcribing it to their 
© wanting proper opportunities of employing the money 
* they might ſave, in ſome ſafe and eaſy method that 
% would procure them a ſuitable advantage from it in 
the latter periods of their lives. They know, for the 
„ moſt part, but little of the public funds; and when it 
happens that they are acquainted with them, the ſmall-. 
<« neſs of the ſums they would be entitled to receive, as the 
<< intereſt of the money they could afford to lay out in 
them, is no encouragement to them to diſpoſe of it 
in that way. What inducement, for inſtance, can it 
be to a man who has ſaved ten pounds out of his year's 
wages, to inveſt it in the purchaſe of 3 per cent. Bank 
* annuities, to confider that it will produce him ſix or ſe- 

| aaa 1 * cc ven : 
(a) The amount of the poor-rate for one year at the end of the 
reign of king Charles II. was 665,362 1. See Dawenant's works, 


Vol. I. p. 38. In 1777, it was 1,5 56, 804 J. according to the re- 
turns made in that year to parliament by the overſeers of the poor. 
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this plan, that leſs depends in it on the in- 
provement of money than in moſt other 
plans, 


“ ven ſhillings a year? It is but the wages of three 
days labour. —And if they lend their money to tradeſ- 
% men of their acquaintance, as they ſometimes do, it 
« happens not unfrequently that their creditor becomes a 
„ bankrupt, and the money they had truſted him with is 
6 loſt for ever; which diſcourages others of them from 
„% ſaving their money at all, and makes them reſolve to 
ce ſpend it in the enjoyment of preſent pleaſure, But if 
te they ſaw an eaſy method of employing the money they 
& could ſpare, in ſuch a manner as would procure them 
« a conſiderable income in return for it at ſome future 
« period of their lives, without any ſuch hazard of loſ- 
<« ing it by another man's folly or misfortune, it is pro- 
« bable they would frequently embrace it: And thus a 
„ diminution of the poor rate on the eſtates of the rich, 
« an increaſe of preſent induſtry and ſobriety in the poor, 
% and a more independent and comfortable ſupport of 
« them in their old age, would be the happy conſe- 
& quences of ſuch an eſtabliſhment. Now this might 
« be effected in the following method. 

Firſt, „Let the church-wardens and overſeers of every 
4 pariſh be impowered, by act of parliament, to grant 
4 life-annuities to ſuch of the inhabitants of the pariſh, 
« as ſhall be inclined to purchaſe them, to commence at 
«© the end of one, two, or three years, or ſuch other fu- 
« ture period of time as the, purchaſer ſhall chuſe, and 
«© to be paid out of the poor rates of the pariſh, ſo that 
„ the lands and other property in the pariſh that is 
« chargeable to the poor-rate, ſhall be anſwerable for 
« the payment of theſe annuities. — This circumſtance 
« would give theſe annuities great credit with the poor 
inhabitants, by ſetting before them a ſolid and ample 
« ſecurity for the payment of them. | 

Secondly, ** Let the annuities, thus granted to the 
© poor inhabitants, be ſuch as ariſe from a ſuppoſition 
<* that the intereſt of money is 3 per cent, or ſome higher 
% rate 
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plans, —But I muſt leave theſe hints to be 
purſued by others. 
The 


« rate of intereſt, if the church-wardens and overſeers of 
« the poor think fit to make uſe of ſuch higher intereſt, 

Thirdly, „gut at the rate of 3 per cent. the purchaſer 
« ſhould have a right to an annuity, and the church- 
« wardens and overſeers of the poor ſhould be compella- 
« ble to grant it. | 

Fourthly, No annuity depending on one life ſhould 
6« exceed 20/. a year. | 

Fifthly, No leſs ſum than 51. ſhould be allowed 
« to be employed in the purchaſe of an annuity. 
„This is to avoid intricacy and multiplicity in the ac- 
C counts. _. 

Sixthly, ** An exact regiſter of theſe grants ſhould be 
« kept, by the church-wardens and overſeers of the 
« poor, in proper books for the purpoſe, in which the 
« grants ſhould be copied exactly, and the copy of each 
« grant ſubſcribed by the perſon to whom it is granted. 
„And this copy, in the regiſter-book of the pariſh, 
« ſhould be good evidence of the purchaſer's right to 
« the annuity, in caſe the original deed of grant to the 
6, purchaſer, which was delivered to him at the time of 
« the purchaſe, ſhould be afterwards loft. 

Seventhly, The money thus paid to the church- 
« wardens and overſeers of the poor for the purpoſe of 
* life-annuities, fhould be employed in the purchaſe of 
« 3 per cent, Bank-annuities in the joint names of alt 
* the church-wardens and overſeers, and by them tranſ- 
«c 
«6c 
6 


ferred at the expiration of their offices to their ſuc- 
ceſſors, and ſo on to the next ſucceſſors for ever, ſo 
as to be always the legal property of the church- 
** wardens and overſeers of the poor for the time being, 
« in truft for the perſons who ſhould be entitled to the 
ſeveral life-annuities, granted in the manner above- 
„ mentioned; and the intereſt of this money ſhould 
© be received every half year, and inveſted in the pur- 
** chaſe of more principal continually, ſo as to make a 

«« perpetual fund for the payment of the annuities, _& 
e; 
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The body of diſſenting miniſters in Lon- 
don had under conſideration ſome time ago 
a plan of this kind; and a ſet of Tables 
were compoſed for them. The deſign was 
dropped; but as it is poſſible it may be taken 
up again, and the Tables may be of uſe, I 
have thought fit to preſerve them by inſert- 
ing them among the additional Tables and 
Obſervations in the next volume. 


Additional Account of the Societies for the Be- 
nefit of old Age. 


INCE the publication, .in three former 

editions, of the Obſervatians in the pre- 
ceding Section, almoſt all the ſocieties men- 
tioned in it, convinced of the inſufficiency - 
and pernicious tendency of their plans, have 
diſſolved themſelves, and diſtributed among 
their ſubſcribers the money they had paid, 
with ſuch intereſt or profit as remained after 


« &c. Deficiencies, if any ſhould ever happen, to be 
„ made good by the poor-rates, &c. &c.” | 
Ihe very able and public ſpirited and worthy writer of 
the pamphlet from which I have taken this quotation, 
now Curſiter Baron of the Exchequer, took great pains 
to carry into execution the deſign he has explained in it. 
With this view, a bill with ſuitable Tables annexed, 
was brought into the Houſe of Commons and ſupported 
by the excellent Sir George Saville, the late Mr, Dowdeſ- 
well, and many others of the moſt reſpectable members. 
It paſſed that Houſe without much oppolition, but was 
ns in the Houſe of Lords. 

deducting 


—— 
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deducting the expences of management; and 
there ate now left within my knowledge only 
two of theſe ſocieties which require any par- 
ticular notice. I. mean, the Amicablè and 
the Laudable Societies fer the Benefit of Age. 
The firſt of theſe Societies, mentioned in 
p. 132, finding upon examination that, in- 
ſtead of an annuity of 26/7. they could not 
in reality afford to pay a higher annuity 
than 8/. determined, with great fairneſs, to 
leave it to the option of all their members, 
either to continue their contributions with 
a view to this reduced annuity,” or to take 
back all they had paid and withdraw. Near 
two hundred members having choſen the 
former, the Society now conſiſts of them 
only, and therefore can ſcarcely be in any 
danger.——The other Society, mentioned 
p. 131, has alſo: ſunk, the annuity it pro- 
miſes from 44/. to 24/.; but it is cer- 
tain, that it cannot permanently pay to 
all its members a greater annuity than 15. 
I ſhould loſe too much time were I to give 
an account of the calculations which prove 
this. He that would ſee it demonſtrated 
with all poſſible clearneſs, ſhould conſult A 
Tract publiſhed in 1777, by Mr. Dale, 
entitled, A SUPPLEMENT Z#o Calculations 
deduced from firſt Principles, &c. No perſon 
who underitands common arithmetic can 
avoid being convinced by the evidence 
offered in this Tract, nor can any honeſt 
man avoid being ſhocked by the narrative it 

VOL, L contains 
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cofitains of the obſtinacy with which the 
majority in this Society have perſevered in 
error, contrary to the efforts of the more re- 
ſpectable part of the Society; and in defiance 
of reaſon, juſtice, and humanity. I cannot, 
in ſhort, ſpeak more properly on this ſub- 
ject than in the words of Mr. Morgan in his 
Treatiſe on the Doctrine of Life Annuities and 
Aſſurances, p. 47. There is o Society 
« for the benefit of old age ſtill left, on 
«© which, none of the calls of juſtice and 
«« humanity have been able to make any pro- 
«« per impreſhon. I mean the Laudable So- 
*« ctety of Annuitants, whoſe office is held at 
*« the bottom of Bartholomew-Lane. In op- 
poſition to the p/ameſ# evidence, this So- 
ciety goes on to offer double the annuity it 
can afford to pay; and the late tranſac- 
tions in it (as related by Mr. Dale in 
his Supplement) exhibit an inſtance 
of ſuch an obſtinate and wilful per- 
ſeverance in impoſition as has ſeldom 
been equalled.——T am ſorry to add, fays 

Mr. Morgan, that this cenſure is applica- 

ble to another Society called alſo Laupa- 

BLE, but in reality PERNICIOUS, as many 

ſuffering widows will ſome time or other 

experience.” 

It is here ſaid, that this Society promiſes 
double the annuity it can pay; that is, 24. 
when in reality it can pay only 12/7. ; where- 
as I have ſaid that it may pay 15/. In 


order 


4 
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order to explain this difference, it is neceſ- 
ſary to obſerve that Mr. Dale has ſhewn 
that 151. nearly is the annuity which the 
Society can afford to pay according to the 
chances of living in Dr. Halleys or the 
Breflaw Table; but that the chances of liv- 
ing in the Society had for eight years before 
1776 (a), (when the number of the Society 
was above 1300, and its /fock near 96,0007.) 
been found by particular enquiry to be not 
much leſs than double to thoſe at the ſame 
ages in the Table; from whence it follows, 
that the annuity payable by the Society being 
more valuable, it ought not to be ſo high as 
15]. nor probably more than 12/7.—The fact 
now mentioned is important, but not ſingu- 
lar; for it has been found to take place in 
other ſimilar ſituations (5); and the reaſon 
is, that Dr. Halley's and moſt other Tables 
of Obſervations give the chances of livin 
as they exiſt in towns among men of all ſorts 
taken in the groſs; whereas ſuch Societies 
as thoſe for the benefit of old age, and in 
general all purchaſers of life-annuities for 


themſelves, muſt conſiſt of a /e/efion of the 
beſt lives. | 


(a) I know not what the rate of mortality in the ſo- 
eiety has been ſince this year. 


(b) See Additional Obſervations on Civil Liberty, 
p. 1 35. . | 
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POSTSCRIPT: | 
Since the preceding 'Obſervations.' were 
written, I have been informed that this 
Society has reduced its annuity from 241. 
to 201. This reduction, together with the 
high intereſt at which money may be 'now 
improved, (particularly in the ſhort annui— 
ty,) will prolong confiderably the duration 
of the Society; but, unleſs it is favoured 
by uncommon events, cannot make it per- 
manent. 13961 
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Of the Amicable Society for a perpetual Alu- 
rauce Office: And the Sortety for Equitabl: 
* Aſſurances on Lives and Sur vivonſbips. 


* 
445 
% " 


HE 1oth. Problem has been given, 
5 with a particular view to the corpo- 
ration of the Amicable Sochiy, for a perpe- 
tual Aſſurance-Office on ſingle lives, kept 
in Serjeant's-1nn, This Society was eſta— 
bliſhed in 1706, and is the only one I am 
acquainted with, which has ſtood any con- 
-fiderable trial from time and experience. It 
is limited by its charter to the diſpoſal of 
1 ſhares 


s 
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ares or numbers (not to exceed 2000) held 
by Vngle lives, and entitling to claims when 
the lives drop. For each of theſe ſhares 
every purchaſer pays at entrance 71. 10s. 
beſides 11. 11s. as the firſt quarterly pay- 
ment of 6/. 4s. per ann. to be continued 
during life. An annual dividend of 1/. 4s. 
for each ſhare is allowed to every purchaſer 
out of the profits of the corporation, which 
reduces the annual payment for each ſhare to 
51. The neat annual income ariſing from 
all the annual payments, (making 10,000/. 
when the Society is full, and all the ſhares are 
diſpoſed of) is equally divided among the no- 
minees of ſuch' members as die within the 
year; which dividend, therefore, is more or 
leſs at the end of every year as a ſmaller or 
greater number of the members happen to 
die in that year, In 1757, the Society en- 
gaged that this dividend, though it might be 
more, ſhould not be leſs on each ſhare than 
125/. and in 1770 (a), that it ſhould not 
be /e/5s than 1 8 No one perſon is al- 
lowed to purchaſe more than Free ſhares; 
nor are any admitted to be purchaſers whole 
ages exceed 45, or fall ſhort of 12; and all 


la) In 1757, the Society had accumulated by its ſav- 
ings 25, 300“. three per cent. ſtock, which in 1770, had 
been increaſed to 33,300/.; and a part of this ſtock was 
in theſe years appropriated to the payment of claims, 
whenever the number of them in any year ſhould happen 
to be ſo great as to render the annual contributions inſuffi- 
cent to make them up to the guaranty'd ſums. 


L 3 between 
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between theſe ages are admitted on the ſame 
terms. | 

This Society has, I doubt not, been very 
uſeful to the public; and its plan 1s ſuch, 
that it cannot fail to continue to be ſo. It 
might, however, certainly have been much 
more uſeful, had it gone from the firſt on a 
different plan. It is obvious, that regulat- 
ing the dividends among the nominees by the 
number of members who die every year, is 
not equitable; becauſe it makes the benefit 
which a member is to receive to depend, 
not on the value of his contribution, but 
on a contingency ; that is, the number of 
members that ſhall happen to die the ſame 
$4 with him. This regulation muſt alſo 

ave been diſaavantageous to the Society; as 
will appear from the following account of 
the natural progreſs of the affairs of ſuch a 
Society, when eſtabliſhed on a right plan. 

Suppoſe a 7houſand perſons, whoſe com- 
mon age is 36, to form themſelves into a 
Society for the purpoſe of affuring a particu- 
lar ſum at their deaths, to ſuch perſons as 
they ſhall name, in conſideration of a parti- 
cular annual contribution to be continued 
during their lives. Suppoſe the annual con- 
tribution to be 5/. and the firſt payment (a) 
to be made immediately. Suppoſe, like- 


(a) Such payments, it has been Thewn, Queſt. VIII. 
p. 28, are better han any half-yearly or quarterly payments, 
and at the tame time they ſave ſome trouble. : 

| wiſe, 


4 | , 
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wiſe, the original number of the Society to 
be conſtantly kept up by the admiſſion of new 
members, at 36 years of age, in the room 
of ſuch as die.—In Queſt. X. p. 41, it ap- 

ears, that an annual payment, beginning 
immediately, of 5/. during a life now at the 
age of 36, ſhould entitle, at the failure of 
ſuch a life, to 172/. reckoning intereſt at 
4 per cent. and taking Mr. De Morvre's va- 
luation of lives. — A Zhouſand perſons, all 
36 years of age, will die off at the rate of 
20 every year. The diſburſements, there- 
fore, of ſuch a Society will be, the firſt year, 
20 times 172/. or 3440/. and its income will 
be 5000/. It will, therefore, at the end of 
the year, have a ſurplus of 1560/, to put to 
intereſt,—In conſequence of the yearly ac- 
ceſhons to ſupply vacancies, the number dy- 
ing annually will be always increafing after 
the firſt year. In 5a years (a) it will get 
to a maximum; and then, the affairs of the 
Society will become fationary, and the num- 
ber dying annually will be 40, and its an- 
nual expence will be 6,880/. exceeding the 
annual contribution, 1,880/. But, in the 
mean time, by improving 1ts ſurplus monies, 
it will have raiſed a capital equal to this ex- 


(a) This period will (by Queſt, III.) be longer if the 
1 


Society is any time in filling, and admits members at. 


younger ages than 36. It will, for inſtance, be 84 
years, if the Society is ten years in filling, and admits at 
all ages between 12 and 45. 


L 4 ceſs, 
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ceſs, and conſequently; its affairs will be 
fixed on a firm baſis for all ſubſequent 
times ;S 57. 115-1 5 or 28+. 
Suppoſe now, that ſuch a Society, at its 
eſtabliſhment, ſhould: reſolve to divide its 
whole yearly income among the nominees of 
deceaſed members. The effect of this would 
be, that no capital could be raiſed; that the 


7 


dividends payable to nominees would diminiſh 
continually, till, at the time that the great- 
eſt number of members came to die annually, 
(or at the end of 50 years,) they would be re- 
duced to ha; and that all claimants, after 
this period, would receive too little, becauſe 
the firſt claimants had received too much (a). 
(a) The reverſe af this will take place, if ſuch a So- 
ciety begins with admitting all at all ages, and afterward; 
changes its plan, and mts the age of admiſſion. In this 
caſe, the number of yearly deaths will be greateſt at firſt, 
and the arvidends ſmallgſt. In conſequence of altering its 
plan, the.yegrly deaths will leflen gradually, and the divi- 
_ dends riſe ; but in time both would return again to their 
original ſtate, * apr nd be 

The following facts incline me to ſuſpect, that this 
remark may be applicable ta the Amicable Corporation. 
Firſt. In their arzginal charter, as it is given in their 
rinted abſtracts, there is no limitation of age mention- 
ed; but 31 years afterwards, | find a bye-law made 
againſt admitting any perſan who ſhould be above the 
age of 45, or under 12.—Sccondly. In their printed 
advertiſements in 1770, it is ſaid, that in 59 years they 
had paid, among 3643 claimants, 378, 1841. from whence 
it follows, that tho' tne average of their dividends, for 
17 years before 1773,. bas been 1541. the average, for 59 
years, has been only 1044. | | 


Af 


Por aſſuring Lives. 153 
At the time of the inſtitution of the Ami- 
cable Carporation, the intereſt of money was 
at 6 per cent. and, as they admit none whoſe 
ages are not under 45, the mean age of ad- 
miſſion cannot be much greater than 36. It 
appears, therefore, that had they avoided 
the error now mentioned, and gone from the 
firſt on the plan I have deſcribed; they might 
have all along paid to each xominee 1721, 
beſides raiſing a capital much greater, in 

roportion to, the number of members, than 
that J have ſpecified ; from the premiums at 
admiſſion, forfeitures and other. advantages 
which they have enjoyed (a). Indeed, I 
cannot doubt but that on this plan, and with 
theſe advantages, they might have found 
themſelves always able to pay at leaſt 2001. 
to each nommee (C). 

J have already mentioned one inſtance in 
which the plan of this Society is not equita- 


(a) A ſurplus. from a thouſand members of only five 
ſhillings per annum, duly improved, at 4 per cent. would, 
in 41 years, produce a Capital of 25, oo0l. 


(b) It ſhould be remembered, that all this was ſaid 
in the former editions on the ſuppoſition, that proper 
care has been taken to keep out unhealthy perſons ; that 
the ages of admiſſion have never exceeded 45; and that 
the probabilities of life among the members of this So- 
ciety, are the ſame with thoſe in the 5th, 6th, and 7th 
Tables, in-the next volume. But I have lately found 
the truth to be, agreeably to the ſuſpicion expreſſed in the 
laſt note but one, that for many years after the firſt in- 
ſtitution of the Society, members were admitted at all 


ages, | 
\ ble. 
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ble. Another inſtance of this is, their re- 
quiring the ſame payments from all per- 
ſons under 45, without regarding the diffe- 
rences of their ages; whereas, the annual 
payments of a perſon admitted at 45, ought 
to be double the annual payment of a perſon 
admitted at 12, 
Further. The plan of this Society is fo 
narrow, as to confine its uſefulneſs too much. 
Tt can be of no ſervice to any perſon whoſe 
age exceeds 45. It is, likewiſe, far from be- 
ing properly adapted to the circumſtances of 
perſons, who want to make aſſurances on 
their lives, for only ſhort terms of years.— 
Thus; the true value of the aſſurance of 
150/. for 10 years, on the life of a perſon 
whoſe age is Jo, is, by Queſt, XIV. (in- 
tereſt being at 3 per cent.) 2/. 13s. in annual 
payments, (for 10 years) to begin at the 
end of the firſt year; and ſubject to failure 
when the life fails. But ſuch an aſſurance 
could not be made, in this Society, without 
an annual payment of 5. — Neither is the 
plan of this Society at all adapted to the cir- 
cumſtances of perſons, who want to make 
aſſurances on particular ſurvivorſhips, —For 
example. A perſon poſſeſſed of an eſtate, 
or ſalary, which muſt be loſt with his life, 
has a perſon dependent upon him, for whom 
he deſires to ſecure a ſum of money, payable 
at his death. But, he deſires this only as 
a provilion againſt the danger of his dyin 
ini, 
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firſt, and leaving a wife, or a parent, with- 
out ſupport. In theſe circumſtances, he 
enters himſelf into this Society; and by an 
annual payment of 5/, entitles his zomnee to 
150 I. In a few years, perhaps, his nominee 
happens to die; and, having then loſt the 
benefit he had in view, he determines to 
forfeit his former payments, and to with- 
draw from the Society. In this way, pro- 
bably, this Society muſt have gained ſome 
advantages. But the right method would 
have been, to have taken from ſuch a perſon 
the true value of the ſum aſſured, ** on the 
* ſuppoſition of non-payment, provided he 
* ſhould ſurvive,” In this way he would 
have choſen to contract with the Society 
and had he done this, he would have paid 
for the aſſurance, (ſuppoling intereſt at 3 per 
cent. his age 3o, the age of his nominee 30, 
and the probabilities of lite as in the 5th, 
6th, and 7th Tables) 3/7. 8s. (a) in annual 
payments, to begin immediately, and to be 
continued during the joint? continuance of 
his own life, and the lite of his 7omzree. 


{a) The value of 150/. payable at the death of a per- 
ſon, aged 30, provided he ſurvives another perſon of the 
ſame age, is, by Queſt. XI. Chap. I. I. 45.65; and this 
value divided by 13.43, (the value increaſed by unity, 
of two joint lives both 30) gives J. 3.4, or 31. 85.— 
The e of the ſame reverſion, according to the pro- 
babilities of life in London, is, J. 49. 19, in one payment; 
and J. 4. 16, in annual payments, during the joint lives, the 
firſt payment to be made immediately. 1 
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Puk affairs of this Corporation have 
lately taken a very favourable turn. 
The dividends from the annual contributions 
of 5/. for each number, which for eight 
years ended in 1769 had not been 150/. on 
each claim, have for eight years ended at 
1779, been nearly 200. (a) The ſub- 
fiſting. ſhares have increaſed from. 1120, 
(their number in 1769) to 1990 (their full 
complement nearly) in 1780; and in the 
ſame time the flock of the Society has been 
increaſed from 33, 3004. to 51,300/. in the 

3 per cent. annuities; in conſequence of 
— —5 it finds itſelf now poſſeſt, after diſ- 
charging all expences, of a clear ſurplus of 
about 1350. per ann. In theſe eircum- 
{tances, a propoſal has been made to the So- 
ciety to diſcontinue the increaſe of its ſtock, 
in order to make uſe of the ſurplus in in- 
creaſing the dividends on claims. This be- 
ing an inviting propoſal, it is not ſurpriſing 
that the Society f in general has ſhewn itſelf 


(a) This dividend for 1780, was 1921. 6s. 14.4; but 
made up to 1937. in conſequence of a diſcretionary 
power given the directors to take what ſums they 
think reaſonable from the ſavings to increaſe the divi- 
dends. 


diſ. poſed 


Further Account, &c. 157 


diſpoſed to accede to it. The imprudence 
however of ſuch a ſtep will be evident from 
the following obſervations. It ſhould be 
conſidered, that the reaſon, of the late in- 
creaſe of the annual dividends, has been the 
late increaſe of the Society. by the influx of 
young members. So great has been this 
increaſe, that the, Society has been nearl 
doubled in twelve years, and fripled in the laſt 
30 years. It could , not, therefore, but 
happen that the number of deaths ſhould be- 
come much Jeſs in proportion to the num- 
ber of members, than they were before the 
increaſe... The Society being now, full, and 
admitting of no farther increaſe, the col- 
lective age of the members, and, together 
with it, the annual deaths, will be for. ſome 
time increaſing, till that part of the Society 
which conſiſts of the late additions (a) come 
tO 


(a) An addition of near 460 to the ſubſiſting num- 
bers or ſhares of the Society was made from 1749 to 
1708; and of above goo more, from 1769 to, 1779, — — 
Even that part of the increaſe of the Society which con- 
ſiſts of members to whom the firft of | theſe additions has 
been owing, is at preſent far from dying bf ſo faſt as it 
will, In truth, 50 or 60 years at leaſt muſt elapſe before 
this can happen. See Queſt. III. in the Treatiſe on Re- 
verſionary Payments. I am told it has been aſſerted by ſome 
belonging to the Society, that a perſon about 40 or 45 is 
not leſs likely to die than a perſon 20 or 30 years older, 
from whence, I ſuppoſe it is inferred, that the deaths now 
in the Society may be as numerous as they will ever be. 
It would be doing an injury to the Society to ſuppoſe that 
+ ie 
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to die off twice as faſt as they did at firſt, 
During this interval the dividends will be 
growing leſs and Tels, till at laſt they will 
fall below the dividend which the Society 
has guaranty'd, (or 1501.) and produce a 
neceſſity of entering into the capital in or- 
der to make it up. And the reduction of 
the capital once begun will proceed faſter 
and faſter till it 1s all ſpent; and when 
ſpent, the Society will be thrown back into 
the ſtate it was in before its increaſe, when 
frequently it could not afford a dividend of 
4 100/, on each number. — Such will be 
the certain effect of adopting the meaſure 1 
have mentioned. It is, therefore, impru- 
dent in the hbigheſt degree; and I will add, 
that the injuſtice of it is equal to its impru- 
dence; for it is benefiting the older part of 
the preſent members at the expence of the 
younger members, and all preſent members 
at the expence of future ones, For a few 


years the dividends will probably, with the 


it can be influenced by ſuch aſſertions. Aecording to all 
obſervations on human mortality, a body of men at 65 or 
70 will die off twice as faſt as a body of men at 40; and 
a body of men at 75 or 80 will die off four or five times as 
faſt as a body of men at 50. The human frame after the 
age of 12 or 15 is continually wearing out and becoming 
leſs capable of combating the cauſes of mortality; but 
more or leſs lowly according to the degrees of firmneſs 
with which it was built, and the favourableneſs or un- 


favourableneſs of the ſituations into which it happens to 
fall. | | 
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help of the addition of the annual profits, 


exceed 2001. which will be paid chiefly 
among the claimants derived from the older 
members. But after a courſe of years the 
will fink to little more than half; and at 
that period the Society will conſiſt of the 
younger part of the preſent members, and 
ſuch new members as ſhall be hereafter ad- 
mitted to fill up vacancies, who will there- 
fore be great /oſers, becauſe their predeceſ- 
ſors, by neglecting to improve the eſtate, 
made themſelves too great gazners. 

In order to ſet this in a clearer light, I 
would deſire it may be conſidered that, ac- 
cording to the mean probabilities of the du- 
ration of life, a body of people at the age of 
36 will, one with another, live 25 years. 
It muſt, therefore, be expected that a /wwerty- 


fifth part will die annually of a Society which 


has ſubſiſted any conſiderable time, and the 
members of which are admitted at this mean 
age, Suppoſing, therefore, 36 the mean 
age of admiſſion in the Amicable Corpora- 
tion, the time muſt come when (if kept (a) 


up to its full complement) a 25th part of 


the members will die annually, or when 80 
numbers (the 25th of 2000) will drop, and 


produce 80 claims annually— The whole 


(a) Should the Society decline, more than a 25th part 
will die annually, and the period when this will happen 
will arrive ſoone. 


income 
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income of the Society (conſiſting of 19,000/, 
Per ann. from the charter contributions, and 
1350. per ann. profits), when divided equal- 
ly. among 80 claimants, will, give 142. for 
each claim. The dividend , guaranty'd, in 
1770 being 1 50. there will be a dehciency 
of 8/. in each claim, or of 640/..1n the total 
of claims; which ſum procured, by. ſelling 
ſtock: in one year will leave a neceſſity of 
ſelling more the next year, and ſtill more 
the following, and ſo on through every ſuc- 
ceſſive year, till the whole ſtock falls rapidly 
to nothing. It is proper to obſerve ö 

that this deficiency of 64c/.. per ann. is a 
maximum to which the deficiencies of many 


EF 2 


preceding years had increaſed gradually; and 


that, therefore, the whole ſtock may be 
conſumed. even before the period arrives 
when the greateſt deficiencies will hap- 
Ms, 0012 pidnrrofilngd Zug, bende! 
_ All this reaſoning ſuppoſes that no more 
than a 25th part of the members of this Cor- 
poration will hereafter come to die annually; 
or that they are admitted at the mean age 
of 36, and live after admiſſion one with ano- 
ther 25 years—But theſe are probabl y too 
favourable ſuppoſitions. Perhaps, the mean 
age at which members are admitted (and 
particularly the purchaſers of two or three 
numbers) may be above 40; and perhaps 
alfo, on account of the difficulty there muſt 
be in excluding from fuch in/titutions all bad 
6 lives, 
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lives, the duration of the lives of the mem- 
bers may be ſome what leſs than is common 
among perſons at the ſame ages. Should 
this be true, their duration of life after ad- 
miſſion will not exceed 22 years. A 22d 
part will hereafter die annually. The claims 
from 2000 numbers will be 91; and the di- 
vidend on each claim, with the addition of 
the ſavings, will be only 1247. 125. which 
will produce a deficiency of 23117. per ann. 
If I may judge from what has hitherto 
happened in the Society; even theſe laſt ſup- 
poſitions favour it too much; for, I find; 
that before the increaſe (a) which begun in 
1750, a nineteenth part of the exiſting num» 
bers dropped annually; which made the di- 


(a) This increaſe ſeerns to Have been owing to the li- 
mitation of age in 1737. In a few years after this, the 
greateſt part of the members who had been admitted at 
advanced ages having died off, and the Society conſiſting 
chiefly of younger members admitted in their room; the 
dividetids roſe, which occafioning a quick increaſe of 
young members, raiſed the dividends ſtill higher, till, in 
1757; the Society thought itfelf capable of guarantying a di- 
vidend of 125/:; and; in 1770, a dividend of 1501. Theſe 
augmentations e yet more to increaſe the Socie- 
92 and conſequently the dividends: It became, therefore, 
loon füll, and now finds itſelf in the proſperous ſtate de- 
ſcribed at the beginning of theſe Obſervations ; a ſtate, 
which the Society may render really and permanently proſ- 
perous; if they are properly attentive to its cauſes, and 
will avail themſelves of the opportunity it gives them to 
tectify the faults in their original plan by increaſing their 
guarantyed dividend in the manner I ſhall preſently pro- 
Pole; inſtead of diſcontinuing the increaſe of their capital. 
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vidends then fall frequently below 100, 
This, however, muſt have been owing to 
the admiſſion, for ſome years after the eſta- 
bliſhment of the Society, of members at 
too advanced ages, and the neglect of 
proper care to exclude bad lives. Much 
uncertainty in this inſtance would be remoy- 
ed, and the beſt guide obtained in conduct— 
ing the affairs of the-Society, by taking an 
exact account of the mean age at which, for 
the laſt ten or twelve. years, all members 
(diſtinguiſhing particularly ſuch as have two 
or three numbers dependent on their lives) 
have been admitted; and alſo of the num- 
ber of years which all admitted, till within 
the laſt 30 years, have lived after admiſſion. 
Upon the whole. Till new light is giv- 
en by ſuch an enquiry as this, I muſt think 
that, however proſperous the affairs of the 
Society ſeem at preſent, it cannot prudently 
act on any other expectation than that a pe- 


riod will come when a 22d or 23d (a) part 
of 
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(a) If Mr. Brand, the clerk of this Society, is right, 
the members of it are uncommonly ſhort-lived ; for, ac- 
cording to an account which he has given of the duration 
of the lives of 3826 perſons who have been admitted into 
it, and «© 1 whoſe deaths claims have been paid; they do 
not one with another live after admiſſion 16 years. See 
Smart's Tables republiſhed by Mr. Brazd, p. 189. See 
likewiſe his Treatiſe on Aſſurances and Annuities, p. 68. 

This, were it true, would be very threatening to the 
Society, But Mr. Brand, in other parts of the /ittle that 
is his own in theſe Treatiſes, has erred ſo palpably and 
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df its members will die annually, and when, 
therefore, it will want at leaſt an additional 
income of 2000. per ann. to enable it to 
make good its engagements. A greater ad- 
ditional income might be acquired by conti- 


nuing to lay up all its ſavings after dividing 


the charter contributions—But were it to lay 
up the whole of its income above what may be 
neceſſary to divide 170/. on every claim, 
it might advance its guarantyed dividend. 
from 150. to this ſum. And this, in my 
opinion, is the moſt rational and equitable 
meaſure it can adopt. | 8 
I know, indeed, that there is a clauſe in 
the charter, which limits the increaſe of its 
eſtate to 2000/7. per ann. But this clauſe 
ſhews that the charter was framed with too 
little forefight ; and it muſt be repealed, or 
the conſequences will be that danger to the 
Society and zujuſtice to its future members 
which I have repreſented: 


The preceding Obſervations are offered 
very reſpectfully to the conſideration of this 
Society. Should any of the members or di- 
rectors think them worth their attention; I 


ſhewn himſelf ſo wonderfully. ignorant, that, however 
pollelt in this inſtance of the means of information, he de- 
terves no credit. The truth is; in the preſet caſe, that 
he has included in his account ſuch members as have been 
admitted and have died lately ; and this muſt neceſſarily 
lead to a wrong concluſion concerning the duration of the 
tives of the members taken at large. 
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hope they will reflect, that having no intereſt 
to ſerve, I can mean nothing by them but 


the preſervation of the credit and uſeful- 
neſs of the Society. 


Cr. un. 


Of the Society for Equitable Aſſurances on 
Lives and Survivorſbips. 


H E Society which is to be the ſub- 
ject of this Section, has juſtly ſtiled 
itſelf, *© A Society for Equitable Aſurances on 
% Lives and Survivorſbips. The buſineſs of 
it ĩs carried on at its office, in CHhaatham- Square, 
near Blackfriars Bridge. It was founded in 
1761, in conſequence of lectures recom- 
mending fach an inſtitution, which had 
been read by Mr. Simpſon, a name that can 
never be forgotten while there is any mathe- 
matical or-philoſophical knowledge left in the 
world. Mr. Dodſon alſo, the author of the 
Mathematical Repoſitory, was active in recom- 
mending the plan of this Society, and com- 
poſed Tables for its uſe.—It aſſures any ſums 
or reverſionary annuities on any lives, for any 
Number of years as well as for the whole con- 
tinuance of the hves, at rates ſettled by parti- 
cular calculation; and in any manner that 
may be beſt adapted to the views of the . 
a 2 | ns 
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ſons aſſured. That is, either by making the 
aſſured ſums payable certainly at the failure 
of any given lives, or on condition of ſurvi- 
vorſhip; and alſo, either by taking the price 
of the aſſurance in one preſent payment, or 
in annual payments during any ſingle or 
joint lives, or any terms leſs than the whole 
continuance of the lives.—In ſhort; the plan 
of this Society is ſo extenſive and ſo impor- 
tant, that I cannot ſatisfy my own mind, 
without offering to the gentlemen concerned 
in the direction of it, the following obſer- 
vations, hoping they will not think them 
impertinent. | 

Firſt. They ſhould conſider what diſtreſs 
would ariſe from the failure of ſuch a ſcheme 
in any future time; and what dangers there 
are, which ought to be carefully guarded 
againſt in order to ſecure ſucceſs. I have 
already more than once obſerved, that thoſe 
perſons will be moſt for flying to theſe eſta- 
bliſhments, who have feeble conſtitutions, 
or are ſubject to diſtempers which they 
know render their lives particularly preca- 
rious; and it is to be feared, that no caution 
will be ſufficient to prevent all danger from 
hence. 

Again. In matters of chance, it is impoſ- 
ſible to ſay, that an unfavourable run of 
events will not come, which may hurt the 
beſt contrived ſcheme. The calculations 
only determine probabilities; and, agreeably 
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to theſe, it may be depended on, that events 
will happen on the whole. But at particu- 
lar periods, and in particular inſtances, great 
deviations 'will often happen ; and theſe de- 
viations, at the commencement of a ſcheme, 
muſt prove either very favourable, or very 
unfavourable. | 

But further. The calculations ſuppoſe, 
that all the monies received are put out im- 
mediately to accumulate at compound inte- 
reſt, They make no allowance for loſſes, or 
for any of the expences attending manage- 
ment. On theſe accounts, the payments to 
a Society of this kind, ought to be more 
than the calculations will warrant, and the 
intereſt of 1 money ought to be reckoned low. 
Mr. Dodſon, 1 find, has paid due attention 
to all this, by reckoning intereſt, in his cal- 
culations for this Society, at 3 per cent. and 
taking the loweſt of all the known probabi- 
lities of life, or thoſe deduced from the 
London bills of mortality (a). There 1s, 
MOLE Bo en HH 675 beſides, 


„ ern ought, however, to be remembered here, that in 
ſelling life-annuities to commence either immediately, or 
after given terms; and alſo in ſome other caſes, the va- 
lues come out 4% in conſequence of lower probabilities of 
life. Would it, in ſuch inſtances, be taking an unfair 
advantage, to eſtimate the values by Tables which give 
the highe/t rather than the loweſt values? Thus; was the 
Society to ſell 201. per annum, for life, to a perſon now 
20, after 50, the value, according to Dr. Hall:y's Table, 
would, * intereſt at 3 * cent. be got. in a = 
gle 
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beſides, a liberty provided of making a call 


on all the members, in caſe of any particu- 
lar emergency. It is, therefore, highly 
probable, that this Society muſt be ſecure. 
The laſt expedient, however, would be a 
very diſagreeable one, ſhould there be ever 
any occaſion for having recourſe to it; and, 
in order to guard {till more effectually againſt 
danger, it would not, I think, be amiſs to 
charge a profit of 6 per cent. on all the 
payments.—Should the conſequence of this 
prove, that in ſome future period the Society 
ſhall find itſelf poſſeſſed of too large a capi- 
tal, the harm will be trifling, and future 
members will reap the advantage. But this 
leads me to repeat an obſervation of particu- 
lar conſequence. | 

As this Society is guided in every inſtance, 
by ſtrict calculation, it is not to be expected 
that it can meet with any difficulties for 
many years ;. becauſe, not 'till the end of 
many years after it has acquired its maximum 
of members, will the maximum of yearly clai- 
mants and annuitants come upon it? Should 
it, therefore, thro' inattention to this remark, 
and the encquragement ariſing from the poſ- 


ſeſſion of a large ſurplus, be led to check or 


gle payment ; but according to the London Table, the 
value would be only 70/. | 

But in reality the value, even by Dr. Halley's Table, 
is leſs than the Society, in ſuch a caſe, ought to take, for 
the reaſon mentioned in pag. 147. 
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ſtop the increaſe of its ſtock too ſoon, the 
conſequences might proye pernicious, | 
| Again. I would obſerve, that it is of 
reat importance to the ſafety of ſuch a So- 
ciety, that its affairs ſhould he under the in- 
ſpection of able mathematicians. Melancho- 
ly experience ſhews, that none but mathe- 
maticians are qualified for formipg and con- 
ducing ſchemes of this kind. —In ſhort; 
dangerous miſtakes may ſometimes be com- 
mitted, if the affairs of ſuch a Society are 
not managed frugally, carefully, and pru- 
dently. One inſtance of this I cannot ayoid 
mentioning. 
A perſon, wha deſires to aſſure a particu- 
lar ſum to be paid at the failure of his life, 
on condition of the ſurvivorſhip of another 
life, may chuſe to pay the value in annual 
contributions during the continuance of his 
own ſingle life rather than during the con- 
tinuance of the joint lives, becauſe the an- 
nual contributions, in this caſe, ought to be 
much leſs. But a Society that would prac- 
tiſe ſuch a method of aſſurance would hurt 
itſelf; for, as ſoon as the life, on whoſe ſur- 
vivorſhip the aſſurance depends, is extinct, 
the perſon aſſured, if then hving, would have 
no longer any benefit in view; and, there- 
fore, would make his payments with reluc- 
tance, and 1 in time, perhaps, entirely with- 
draw them; the conſequence of which would 
bee. that the ee would ſuffer a loſs by 
051 | being 
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being deprived of the juſt value of the ex- 
pectation it had granted. The plan of a So- 
ciety ought always to be ſuch,” as that the 
joſſes ariſing from diſcontinuance” of pay- 
ment, ſhould fall on the purchaſer, and ne- 
yer on the Society. , lO ns 

I muſt not forget to add, that it is neceſ- 
fary, that ſuch a Society ſhould be furniſhed 
with as complete a ſet of Tables as poſſible, 
This will render the buſineſs of the Society 
much more eaſy, and alſo much more capa- 
ble of being conducted by perſons unſkilled 
in mathematics. It will alſo contribute much 
to its ſafety, For in all caſes to which Ta- 
bles can be extended, there would be no oc- 
cafion for employing any calculators; and, 
conſequently, a danger would be prevented 
to which, though it is not ao, it may Here- 
after be expoſed ; I mean, the danger of hap- 
pening to truſt unſkilful or careleſs calcula- 
tors.— It is indeed furniſhed with Tables, 
by which a great part of its buſineſs is tran- 
ſacted; but there are ſome important Tables 
which it wants, and with which it ſhould 
be ſupplied ; and theſe when compoſed, to- 
gether with all its other Tables, ſhould be 
ſubje& to the reviſal and examination of 
the beſt judges, and afterwards publiſhed ;' 
with a minute account of the principles aſ- 
ſumed and the method taken in compoſing 
them. Such a publication would be a valu- 
able addition to this part of ſcience; and it 

Oo ee" 
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would alſo be the means of increaſing and 
eſtabliſhing the credit of the Society. 
In Queſtions 4th, 6th, 1ioth, 11th, 14th, 


® 15th, and 16th, [ have, with a particular 


view. to this Society, given rules by which 
may be formed every Table it can want, for 
ſhewing the values of aſſurances on the 
whole duration, or any terms, of any one or 
two lives; and nothing but care and atten- 
tion can be neceſſary to enable any good 
arithmetician to calculate from them. 


Further Account of the Equitable Society, 
with an Account of an Inſtitution for the 


Sale of Life- Annuities at Hamburgh. 


I Have juſt referred to the queſtions in the 
firſt 8 of this Treatiſe, for the rules 
by which the values of aſſurances on any one 
life, or any tuo lives, may be computed. 
Since the laſt publication of this Treatiſe, 
inveſtigations of this kind have been carried 
much farther, and this ſubject, as far as it 
reſpects aſſurances on any number of lives 
not exceeding three, has been nearly ex- 
hauſted by Mr. Morgan, the actuary of this 
Society, in the Treatiſe referred to at the 
end of the Firſt Chapter. In this 
work, Mr. Morgan has given a Aiſtina ac- 
count of the ſtate of this Society as he had 
mage it out to January 1777 ; and to that 
account, 
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account; and to the Obſervations addreſſed 
to the Society. in the Introduction to Mr. 
Morgan's Treatiſe, I mult refer for the fulleſt 
information that can be given of the plan 
and progreſſive increaſe of the Society, and 
of the methods employed to keep in con- 
ſtant view é the ſtate of its accounts. I ſhall 
here only add, that its increaſe has been go- 
ing on ever ſince with rapidity ; that, in the 
laſt five years, (or ſince 1770), its annual income 
has been nearly doubled, and its capital (conſiſt- 
ing now in part of land ſecuritics) more than 
tripled; that the rate of mortality among the 
perions afſured has continued, much below 
that in the Tables by which it has hitherto 
made its calculations (a); and that upon the 
5 whole, 

(a) The ratio of the decrements of life or rate of mor- 


tality in the Scciety has been, for twelve years from 1768 
to 1780, 


to thoſe in London to thoſe at Bręſlaao 
from 10 to 20 — as 1 to 14 — as 1 to f 
20 to 30 — as 3 to 7 — as 2:to 3 
30 to 40 — as 4 to 9 — 2 $0.73 
40 to 50 — as 3 to5 — as 8 to g 
50 to bo, — as 2 to 3 — as 6 to 7 
bo to 70 — 9 to 10 — 9 to 8 


The profits of the Society by aſſurances only on ſingle 
lives during four years, frem 1775 to 1778, were, on an 
average, 64461. per ann. In 1779, the Society (in order 
better to improve a part of their capita!) ſold 270001. 
three per cent, ſtock, yielding an intereſt of Biol. fer ann.; 
and with the produce of the fale (amounting to 16,6967. 
76. in money) purchaſed 132347. of the ſhort annuity for 
30 years from the 5th of January 1778; by which change 
It added to its preſent income 2007. per ann. after appro- 
111 priat ing 
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whole, it appears at preſent to poſſeſs ſuch 
a ſurplus of income and ſtock as places it (if 
no miſmanagement takes place) above dan- 
ger, except from events the moſt extraor- 
dinary. 

In theſe circumſtances, the Society, not 
willing to raiſe an exorbitant capital, or 
to take unreaſonable profits, came to a reſo- 
lution, at the beginning of the laſt year, or 
1781, to make ſuch abatements in its de- 
mands as its preſent circumſtances render 
ſafe, and to ſettle ſuch new arrangements in 
its buſineſs as may contribute to make it as 
great a benefit as poſſible to the public. 

In the preceding Section, but more parti- 
ticularly in the Introduction to Mr. Morgan's 
Treatiſe, I have expreſſed my wiſhes that 
the Society would order new Tables to be 
calculated from Obſervations more adapted 
to the general ſtate of mortality among man- 
kind than thoſe given by the London bills of 
mortality. I can now inform the public, 
that ſuch an order has been given and lately 


priating 3241. per ann. to accumulation in this ſhort an- 
nuity, the effect of which accumulation will be, that if 
the ſtocks continue the ſame, the annuity with its in- 
creaſe will always fel] for more than the original purchaſe 
money; and, if never ſold, will, in the two laſt half-yearl 
payments, become at leaſt one half more than the purchaſe 
money. If the ſtocks r:/e, the profit from a fale will 
be increaſed. If they fall, the accumulation will be in- 
creaſed. In every ſtate, therefore, of the funds, the So- 
ciety will be gainers. | 


carried 


\ 


the Equitable Society, & . 173 


carried into execution Theſe new Ta- 
bles are, 

Firſt. A Table exhibiting the values of 
ſingle lives for their whole duration. 

Secondly. A Table of the values of ſingle 
lives for any terms of years not exceeding 
ſeven. 

Thirdly. A Table of the values, in ſin- 
gle and annual payments, of aſſurances on 
ſingle lives for terms and for their whole 
duration. 3 

Fourthly. A Table of the values of two 
joint lives for all ages. 

Fifthly. A Table of the values, in ſin- 
gle and annual payments, of aſſurances of 
groſs ſums, and life annuities payable on the 
ſurvivorſhip of one life beyond another. 
The moſt material parts of theſe Tables will 
be found among the other Tables in the next 
volume. They have been calculated by Mr. 
Morgan with incredible care and induſtry; 
and are correct and complete to a degree ne- 
ver before attempted in any Tables of this 
kind. They are to form the baſis of the fu- 
ture buſineſs of the Society, and muſt con- 


duce much to its growing credit and uſe- 
fulneſs. 


The ſecond, third, and fifth Tables, have 
been calculated, by the rules in Chap. 1ſt of 
this Treatiſe, Queſtion 6th, 10th, 11th, and 
14th. And the other Tables, or the iſt and 4th 
Juſt mentioned, in the method deſcribed by 
| Mr. 
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Mr. Morgan in the IId Section of the ſecond 
Chapter of his Treatiſe on the Doctrine of 
Annuities and Aſſurances; a method which, 
at the ſame time that it leſſens the labour 
of theſe calculations, prevents the poſſibility 
of falling into any miſtakes (a). 

They are all founded on a Table of the 
probabilities of the duration of human life at 
Northampton, which will be inſerted among 
the other Tables in the ſecond volume of this 
work. This Table made a part of all the 
former editions of this work; but it is, in 
the preſent edition, much improved, and 
gives, I believe, more correctly than any 
other, the mean probabilities of the duration 
of human life; and, therefore, as I ſhall ob- 
ſerve again hereafter, ſeems to be properer 
than any other for general uſe. 
I had, in the Introduction to Mr. Morgan's 
Treatiſe, recommended to the Society the 
obſervations on human mortality at Cheſter ; 
and I had procured a copy of them from Dr. 
HAayGARTH, the ingenious founder of them. 
But the directors of the Society have judged 
very rightly, that they carry the probabilities 
of life too high for their bufineſs—Theſe 
Obſervations, however, are not on this ac- 
count leſs important. I have been enabled 


* 0 


(a) Specimens of the ſhorteſt and eaſieſt method of mak- 
ing theſe calculations by Logarithms, and grounded on 
Mr. Morgan's method here mentioned, will be given 
in a Poſtſcript to the ſecond of the Eſſays at the end of 
this volume. 
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by them to make the Northampton Table of 

Gbſervations more complete; and Tables of 

the decrements and expectations of lives, 

deduced from them, for both ſexes, will be 
iven in the next volume. 

The intereſt of money in calculating the 
new Tables of the Society has been reckon- 
ed, as it was in the old Tables, at 3 per cent. 
This gives the Society (more eſpecially at 
preſent when money may be improved at 
near double this intereſt) a very great ad- 
vantage. It likewiſe poſſeſſes the two fol- 
lowing advantages. 

Firſt. The intereſt of a large and faſt in- 
creaſing capital, the greateſt part of which 
is a SURPLUS over and above all that is ne- 
ceſſary to enable 1 it to make good its engage- 
ments. 

Secondly. The profits ariſing from higher 
probabilities of living among the members of 
the Society than are exhibited, even in the new 
Table of Obſervations by which its demands 
are for the future to be governed. This Ta- 
ble differs but little from the Breflaw or Dr. 
Halley's Table of Obſervations, which, as 
may be ſeen in the Note, p. 171, gives pro- 
babilities of living near a Fhird lower than 
thoſe which have hitherto taken place i in the 
Society. 

believe the Society mighty now ſafely 
truſt itſelf to the ſecurity ariſing from theſe 
advantages, and take the payments for aſſur- 
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Northampton Table. 


ances in ſtrict conformity to its new Tables; 
without any charge upon them; and the 
conſequence of this would be, that theſe 
payments, which four years ago were reduced 
a tenth, will be further reduced about #4 
tenths, or in the whole about 30 per cent. (a) 
But as it has been the cuſtom of the So- 
ciety (in conformity to the recommendation 
in p. 167) to make an addition of 6 per cent, 
to all the payments required by the old Ta- 
bles, it may, I think, be excuſed, if, for the 
fake of greater ſafety and to provide better 
for the expences of management, it ſhould 
make an addition of 3 or 4-per cent, to the 
payments required by the new Tables. 
There ſtill remain a few Tables, which 
perhaps ſome time or other the Society may 
think proper to furniſh itſelf with. —] 
will mention the two following. 
Firſt. A Table of the ſame kind with that 
mentioned in p. 125, ſhewing the values of 
ſums payable at a given age, and of annuities 
payable till a given age, to a child, ſhould he 
loſe his parent. | 
Secondly. A Table containing the values 
of aſſurances of annuities for the remainder 
of life after given terms: 


(a) It ſhould be remembered, that the reduction here 
mentioned; does not extend to the /ingle payments for al- 
ſurances of /ife-annuities payable on ſurviverſbip, the Lon- 
don Table of Obſervations givnig theſe almoſt as low as the 
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This would inform the public what ad- 
vantages could be reaſonably offered to per- 
ſons who wiſh. to be purchaſers of ſuch an- 
nuities; and the avidity with which the de- 
ceptions in this way have been encouraged 
renders ſuch an information particularly 
proper. The public, indeed, has been led 
by theſe deceptions to entertain ſuch wrong 
ideas of the terms on which theſe annuities 
may be ſold; that probably no terms which 
the Society can afford will appear ſufficiently 
encouraging. There are, however, annui- 
ties of this kind which, at the ſame time that 
they have the moſt uſeful tendency, might 
poſſibly invite purchaſers. —— Suppoſe, in 
particular, an annuity of 1/. to commence 
at 56, and to increaſe at the rate of 1/. eve- 
= ty year afterwards, (ſo as to become 151. at 
70, 251. at 80, and 35/7. at go) was offer- 
ed for a given ſum payable at the age of 30, 
with proper abatements for every year that the 
purchaſe was made before this age.—Would 
not ſuch a propoſal be likely to engage at- 
tention? And might it not be extremely 
uſeful; by holding forth an incitement to in- 
duſtry in the beginning of life, and providing 
a way of laying out ſmall ſavings to the beſt 
advantage? According to a high valua- 
tion the ſum in this caſe would be about 
twenty guineas; and the proper abatement 
about twenty-five ſhillings for every year 
Vo. I. | N that 
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that a purchaſer's age, if not leſs than 20, 
falls ſhort of 30. 
I muſt not conclude theſe Obſervation; 
on annuity ſchemes without taking particu- 
lar notice of an excellent example in this 
way, which is given by a general annuity in- 
ſtitution lately eſtabliſhed at Hamburgb; and 
to which I have referred at the end of the 
fourth Section p. 127. 

Having received, through Mr. Oeder at 
Oldenburg, an account of this inſtitution, 
and finding that the conductors of it wiſh to 
extend its advantages beyond the limits of 
 Hamburgh; I embrace with pleaſure this 
opportunity of recommending it, and recit- 
ing the following particulars in its plan. 

Perſons of all ages who may deſire to in- 
creaſe their incomes by purchaſing annuitics 
for their own ſingle lives, or for the longeſt 
of any two-lives, may in this inſtitution 
| purchaſe ſuch annuities.——A perſon at 50 
may receive during his life 75 per cent. for 
any ſum; at 60, he may receive 10x57 per 
cent.; at 70, 15 per cent. Perſons who 
depend for a ſubſiſtence on the permanency 
of their capacittes for ſervice or labour, 
may with ſuch ſavings as they may be able 
to make in their years of vigour, purchaſe 
for themſelves a competence for old age. A 
perſon at 40 may with 100/. purchaſe 18/. 
per ann. for his life after 55; or, for a pay- 
ment of 175. 6d. every half year till he ! 
60, he may purchaſe for his life after that 
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fge 61. 125. per ann. Young perſons 
whoſe fortunes do not produce a ſufficient 
income may, by ſinking a part of them, pro- 
cure the means of a future ſettlement in 
life. A boy, for inſtance, aged 10, may with 
100. purchaſe an annuity of 8/,4 depend- 
ent on his life till he is 25 years of age, 
when it may be ſuppoſed he will be pro- 
vided with other means of ſupporting him- 
ſelf. 


Perſons who have friends or relations de- 
pendent upon them may purchaſe for them, 
either by a ſingle preſent payment, or by halt- 


yearly payments ; any annuities to commence 
at the time of their ſurvivorſhip, ſhould 


that happen, and to be continued during the 


remainder of their lives. In the caſe of wi- 


dows an abatement is made, if the purchaſer 
chuſes, that the annuity ſhould be paid only 
during widowhood. | 

Parents withing to provide portions for 
their childten, or ſums for putting them 
out to apprenticeſhips when grown up to 
a certain age, may purchaſe (by either half- 
yearly contributions or ſingle payments,) ſuch 
portions or ſums to be paid them at that 
age, thould they live to it. 

The plan of this inſtitution includes in 
it ſeveral other particulars; but I will only 
add, that the money received by the con- 
ductors of it is lodged in the chamber of 
Hamburgh ; that the prices or contribu- 
tions are diſtinctly ſpecified for every age in 


2 a ſet 
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a ſet of Tables which have been publiſhed 
at Hamburgh ; and that theſe Tables have 
been calculated at an intereſt of 3 per cent. 
from ſome of the beſt regiſters of mortality, 
and (as far as I have examined them) with 


{kill and correctneſs. 


CHAP. 


CHAP, III. 


Of PuBLic CREDIT, and the NATIONAL 
DzxBrT. 


HE National Debt is a ſubject in which 
the public is deeply intereſted. Some 
= obſervations have occurred to me upon it, 
Which I think important; and for this rea- 
ſon, though foreign to my chief purpoſe in 
this work, I ſhall beg leave to offer them to 
public attention, 


The practice of raiſing the neceſſary ſup- 
plies for every national ſervice, by borrowing 
money on intereſt, to be continued till the 
principal is diſcharged, muſt be in the high- 
eſt degree detrimental to a kingdom, unleſs 
a plan is ſettled, for putting its debts into a 
regular and certain courſe of payment. 
When this is not done, a kingdom, by ſuch a 
practice, obliges itſelf to return for every 
ſum it borrows infinitely greater ſums; and, 
for the ſake of a preſent advantage, ſubjects 
itſelf to a burden which muſt be always 
growing heavier and heavier, till it becomes 
nſupportable. 
=» N 3 This 
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lions. A peace, which continved till 1740, 
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This ſeems to be now the very ſtate of 
this nation. At the REvoLUTION, an ara 
in other reſpects truly glorious, the practice 
J have mentioned begun. Ever fince, the 
public debt has been increaſing faſt, and 
every new war has added much more to it, 
than was taken from it, during the preced- 
ing period of peace. In the year 1700, it 
was 16 millions. In 1715, it was 55 mil- 


ſunk it to 46 millions; but the ſucceeding 
war increaſed it to 78 millions; and the 
next peace ſunk it no lower than 75 mil- 
lions. In the 4% war it roſe to 146 mil- 
lions and-a half. During a peace which has 
laſted now 10 years, it has been reduced to 
138 millions: And at a ſum not much lels 
than this, it will, perhaps, be found at the 
commencement of another war, which may 
poſſibly raiſe it to 200 millions (3).—One 
cannot reflect on this without terror.—No 
reſources can be ſufficient to ſupport a king- 


(a) It ſhould be remembered that this was written in 
377 anivny 1774 and 1775, two millions of the capital 
of the 3 per cent. annuities were paid off, which reduced 
the capital of the public debt to 136 millions; and at this 
ſum, nearly, (ſuppoling the long annuity worth 27 vears 

urchaſe) it ſtood at the beginning of the preſent war, which 
4 already raiſed it conſiderably above 200 millions, 28 
will appear from an account which I have thought pro- 
per to inſert at the end of this Chapter, in order to exhi- 
bit an example of an expence, 'now going on and faſt in- 
creaſing, which will probably make this kingdom the 
wonder and terror of future ages. | 


dom 
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dom long in ſuch a courſe. Tis obvious, 
that the conſequence of accumulating debts 
ſo rapidly; and of mortgaging poſterity, 
and funding for eternity, in order to pay 
the intereſt of them; muſt in the end prove 
deſtructive. Rather than go on in this 
way, it is abſolutely neceſſary, that no mo- 
ney ſhould be borrowed, except on annui- 
ties, which are to terminate within a given 
period. Were this practiſed, there would 
be a LIMIT beyond which the national debts 
could not increaſe ; and time would do that 
neceſſarily for the public, which, if truſted 
to the economy of the conductors of its af- 
fairs, might poſſibly never be done. 
This, therefore, is one of the propoſals to 
which, on this occaſion, I wiſh I could en- 
gage attention, —I am ſenſible, indeed, that 
the preſent burdens of the ſtate would, in this 
caſe, be increaſed, in conſequence of the 
greater preſent intereſt, which would be ne- 
ceſſary to be given for money. But I do not 
confider this as an objection of any weight. 
For let the annuity be an annuity for a 100 
years. Such an annuity 1s, to the preſent 
views of men, nearly the fame with an annui- 
ty for ever; and it is alſo nearly the ſame in 
calculation, its value at 4 per cent. being 
24; years purchaſe, and therefore only half a 
year's purchaſe leſs than the value of a per- 
petuity. Suppoſing, therefore, the public able 
to borrow money at 4 per cent. on annuities 
N 4 | for 
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for ever, it ought not to give above 13. 74. 
per cent. more for money borrowed on annui- 
ties for 100 years: But thould it be obliged to 
give a quarter, or even an half per cent. 
more (a), the additional burdens derived 
from hence, would not be ſuch as could be 
very ſenſibly felt; and the advantages, ariſ- 
ing from the neceſſary annihilation of the 
public debts by time, would abundantly 
overbalance them. 

Theſe advantages would be, indeed, un- 
ſpeakably great. By ſuch a method of raifing 
money, the expence of one war would, in 
time, come to be always diſcharged, before 
a new war commenced; and it would be im- 
Poſſible, that a ſtate ſhould ever have upon 
it, at any one time, the expence of many 
Wars; or any larger debts than could be con- 
tracted, within the limited period of the an- 
nuities : And conſequently, it would enjoy 
the invaluable privilege of being rendered, 
1a ſome degree, independent of the manage- 


(a) Theſe znnuities might be kept 18 years without | 


being much diminiſhed in value; for, ſuppoling intereſt 
at 4 fer cent. an annuity for 82 years, is, within a 4gth 
part, or 21. in g8/. worth as much as an annuity for a 
100 years. 


Perhaps, in this way of raiſing money, it might be beſt 
to offer a higher intereſt at firſt, which ſhould fall to a 
lower, at the end cf given intervals. Thus, tho? 47 for 
109 years is equal in value to 5 per cent. for 17 years, and 
after that 4 fer cent, ſor 83 years, yet the latter might ap- 
pear more myiting 


ment 
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ment of its finances by ignorant or unfaithful 
ſervants. | 
Il muſt add, that it is by no means neceſ- 
ſary, that the limited period of the annuities 
ſhould be ſo long as I have mentioned, or 
100 years: And that, at any time before the 
expiration of this period, the public might 
employ any ſurplus monies, in extinguiſhing 
part of the annuities, by purchaſing them for 
itſelf at the market price; and thus it might 
aid the operations of time, and keep its debts 
within any bounds, that its intereſt rendered 
neceſſary. Our government has, I know, in 
ſome inſtances adopted the plan now propoſ- 
ed; but it is to be withed that, inſtead of re- 
tracting (a) it, as was once done, it had been 
carried much further. 

I am, however, far from intending to re- 
commend this plan as the beſt a ſtate can 
purſue. There is another method of gaining 
the ſame end, which is, on many accounts, 
preferable to it. I mean, “by providing an 
* annual ſaving, to be applied invariably, 
together with the intereſt of all the ſums 
** redeemed by it, to the purpoſe of diſcharg- 
ing the public debts: Or, in other words, 
by the eſtabliſhment of a permanent $1NK= 
* ING FUND.“ | 


La) 


. (a) In the year 1720, the nation was put to the ex- 
pence of above three millions, in order to reduce ſeveral 
long and ſhort annuities then ſubfiſting, to redeemable 
perpetuaties, | | | 


3 It 


* 


186 Of Public Credit, 

Tt is well known, that this plan has been 
alſo adopted by our government; but, tho 
capable of producing the greateſt effects in 
the eafieſt and ſureſt manner, it has never 
been carried into execution. It will abund- 


antly appear from what follows, that this 
obſervation 1s juſt. 


Suppoſe the annual ſaving to be 100,000/. 
This ſum, applied now to diſcharge an equal 
debt, bearing intereſt at 4 per cent. will tranſ- 
fer to the public, from its creditors, an an- 
nuity of 4000/. The annual ſaving, there- 
fore, would be increaſed to 104,000/.; 
and this ſaving would transfer to the public 
another annuity of 4,160/. and make the 
ſaving, at the beginning of the 2d year, to be 
108,160/,—Thus, the original fund would 
go on increaſing, at the ſame rate with money 
improved at 4 per cent. compound intereſt, 
At the beginning of the zd year it would 
be 112,486/. At the beginning of the 18th 
year, 202, 5811. Of the 36th year, 410, 393“ 
and of the g5th year, 4,151,138/.—In 94 
years, then, the nation might be eaſed of 
above 4 millions per annum in taxes; and 
above 100 millions of its debts would be dil- 
charged, gradually and inſenſibly, at no 
greater expence than 100,000 J. per annum; 
and, without interfering with any of the re- 
ſources of government; or making any other 
difference, than cauſing funds to be engages 

| | LOT 
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for a courſe of time to the public, which 
would have been otherwiſe neceflarily engag- 
ed to its creditors, and which, therefore, muſt 
have been entirely uſeleſs to it. 
It is an obſervation that deſerves particular 
attention here, that, on this plan, it will be 
of leſs importance to a ſtate what intereſt it 
is obliged to give for money: For the higher 
the intereſt, the ſooner will ſuch a fund pay 
off the principal. Thus; a 100 millions 
borrowed at 8 per cent. and bearing an an- 
nual intereſt of eight millions, would be paid 
off by a fund, producing annually 100, oool. 
in 56 years; that is, in 38 years leſs time, 
than if the ſame money had been borrowed 
at 4 per cent. (a), | : 
£ 


(a) What is here ſaid, ſuppoſes the ſame fund applied 
to the diſcharge of debts bearing different intereſts. If 
different funds are applied, bearing to one another the 
ſame proportion with the intereſts of the debts which 
they are to diſcharge, the benefit derived from borrow- 
ing on lower rather than higher intereſts, will be reduced 
to almoſt nothing; for the diſburſements of the public 
on account of all equal loans, will, in this cate, be 
nearly the ſame, 


* following example will explain and demonſtrate 
this. 

Let a million be borrowed at 3 per cent. and let a fund 
be charged with it, bringing in i ſhillings per cent. per ann. 
more than the intereſt; or 33, ooo. inſtead of 30,0001. 
per ann. This ſurplus, unalienably applied, together with 
all the intereſts diſengaged by it, will annihilate the prin- 
cipal in 81 years, as may be gathered from Table IVth. 
in the next volume. And the diſburſements, on account 
of the loan, will be 81 multiplied by 33,000/. that is, 
2.073,000/, Let us ſuppoſe again, a million borrowed 


at 


188 Of Public Credit, 


It follows from hence, that reductions of 
intereſt would, on this plan, be no great ad. 
vantage to a ſtate. They would, indeed, 
lighten its preſent burdens ; but this advan. 
tage would be, in ſome meaſure, balanced 
by the addition which would be made to its 


Future burdens, in conſequence of the longer 
time during which it would be neceſſary to 


bear them.—I mean this on the ſuppoſition, 
that the ſavings produced by reductions of 
intereſt, are immediately applied to the re- 
lief of the ſtate, by annihilating taxes equi- 
valent to them. But if that is not the caſe; 
and if, likewiſe, there 1s either no plan eſta- 
bliſhed for putting the public debts into a 
certain courſe of payment, or it is not faith- 
fully carried into execution ; in theſe cir- 
cumſtances, reductions of intereſt may prove 
hurtful. For, firſt, They would only fur- 
niſh funds for contracting further debts, and 
with more money for ſupplying the defi- 
ciencies ariſing from profuſion and bad ma- 
nagement. And, ſecondly, As, in ſuch cir- 
cumſtances, they would only retard, and not 

revent the increaſe of the burdens occaſion- 


ed by the public debts, a period would 


come when the affairs of the ſtate would 


at 6 per cent. and let a fund be charged with it, produc- 
ing a ſurplus of twelve ſhillings per cent. per ann. ſuch a 
fund, beſides paying the intereſt, will diſcharge the prin- 
cipal in 41 years; and the diſburſements, on account of 
the loan, will be 66, oo0 J. multiplied by 41; that is, 
2.706,000/. or nearly the ſame with the diſburſements 
on account of an equal loan at 3 fer cent. 
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get near to a cri; and at ſuch a period, 
its danger would be increaſed, in proportion 
to the reductions of intereſt that had been 
made. 

In order to underſtand this; let us ſuppoſe 
that a debt, bearing an annual intereſt of five 
millions, is the whole debt, which a ſtate 
can bear without being ſo much oppreſt as 
to be near ſinking. Let it, however, be ſup- 
poſed to have ſtill ſome laſt reſources left, 
which may enable it to bear, for 23 years to 
come, this load, together with every addi- 
tional load, which, during this time, may be 


neceſſary to be thrown upon it. Let it fur- _ 


ther be ſuppoſed, that at this time, the ſtate, 
urged by the fear of an approaching bank- 
ruptcy, reſolves upon entering into ſome 
effectual meaſures for preſerving itſelf. — 
Certain it is, that in ſuch circumſtances, no 
meaſure /o effectual can be purſued, as the 
eſtabliſhment ofa /nking fund, and ſuch a 
faithful application of it as I have explained. 
Let that then be the meaſure entered upon; 
and let the ſtate be ſuppoſed capable of pro- 
viding a fund, producing a million annually, 
If all the debts bear intereſt at 6 per cent. 
this fund would pay off three-fifths of them, 
within the time I have mentioned; or, in 23 
years; and the ſtate might be ſaved. But 
if, in conſequence of reductions, they bear 
intereſt at no more than 3 per cent. the ſame 
fund would not give the ſame relief, in lets 
than 
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than double that time; and therefore, a bank: 
ruptcy might prove unavoidable (a). 

TI wiſh I could think, that there is nothing 
in this repreſentation, that can be applied to 
the preſent ſtate of this nation. The intereſt 
of the public debts has been reduced, at dif- 
ferent periods, from 6 to 5, from 5 to 4, 
and from 4 to 3 per cent.; but ſtill they 
have grown with rapidity ; and we now ſee 
ourſelves overloaded, and in no way of gain- 
ing relief. Had there been no reductions of 
intereſt, we ſhould, indeed, have been in the 
ſame condition ſooner ; but, we might have 
been relieved alſo ſooner, and with leſs dif- 
ficulty and danger. 

In ſhort. Reductions of intereſt are ad- 
vantageous chiefly when made to gain ad- 
ditions to ſuch a ning fund as I have de- 
ſcribed. When made with other views, they 
are only palliatives, which give preſent relicf 
by increaſing future danger; or expedient: 
which poſtpone a public bankruptcy, by ren- 
dering it a calamity more unavoidable and 
dreadful. As managed therefore among us, 
they have been indeed the effects of too 
narrow a policy, and deſerve none of the 
encomiums which have been beſtowed upon 
them. The preceding obſervations prove 
this ſufficiently; but there is one farther 


(a) It ſhould not be forgotten, that the operation 0! 
ſuch a fcheme would ſoon raiſe the 3 per cent. debts near- 


1y to par, and render the difcharge of them at a diſcount 
impracticable. 
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proof of it which I cannot help mentioning. 
—Suppoſe 200, ooo. per ann. to have been 
gained in 1716, by the reduction which was 
then made of the 6 per cents. to 5 per cents; 
or, in other words, by ſaving 1 per cent. per 
ann. on a capital of 20 millions. This ſav- 
ing, in conſequence of being applied un- 
alienably in the manner I have repreſented, 
to the payment of the public debts, would, 
in 37 years, have diſcharged a debt of 
20.325,000/. bearing 5 per cent. intereſt. 
But if applied every year to current ſervices, 
in order to avoid levying new taxes, the 
benefit derived from it in the ſame period, 
would be 37 times 200,000/. or 7. 400, oool. 
but at the ſame time, a debt would - have 
been continued of 20 millions, which muſt 
have been otherwiſe paid. The effect, there- 
fore, in this caſe, of the reduction, would 
be to prevent an incumbrance on the public 
of Zoo, ooo J. per ann. by leaving upon it an 
incumbrance of a million per ann. rendered 
more difficult and unlikely than ever to be 
removed (a). 

| But 


(a) There is an inconvenience ariſing from reductions of 
tereſt, which I did not attend to when this Chapter was 
compoſed, but which is greater than any here mentioned, 
They have given riſe to the extravagant douceurs or pre- 
miums which have been annexed to our public loans, by 
cauſing the lenders of money to conſider whatever intereſt 
could be offered above 3 per cent. as no more than a ſhort 


annuity, -—— Had there been no reductions of intereſt be- 
fore the war which begun in 1755, the price of the four 
| | 7 
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But to return to the ſubje& I haye ptinci⸗ 
pally in view. 


per cent. ſtocks would habe been during the whole war ei- 


ther abꝛvè par or hot much below it, and government might 
have borrowed at this or a lower intereſt without premiums. 
But the reduction which had juſt taken place of 56 millions 
to an intereſt of 3 per cent. made it unavoidable for mo- 
neyed men to conſider this ſtock as only a 3 per cent. ſtock 
with 1/. per ann. added till peace was eſtabliſhed ; and 
this made it neceſſary for government, either to promiſe 
intereſt extravagantly high, or to offer long or ſhort or 
life-annuities or additional capitals, as rewards for lend- 
ing money at 3 per cent. The laſt method has been 
conſtantly adopted; and in conſequence of it, the pub- 
lic has been put to an enormous expence, which the avoid- 
ing of reductions and a little management would have 
rendered entirely unneceſſary. 

I have endeavoured to explain this in the ſecond Trac 
on Civil Liberty, Part II, Sect. III, and particularly 
in the Supplement to that Tract, where regulations are 
propoſed for raiſing the value of ſtocks bearing higher 
intereſts than 3 per cent. in order to avoid the neceſſit 
of offering high premiums and creating artificial debts.— 
The preſent ſtate of the ſtocks will —— what occaſion 
there is for ſome ſuch regulations. The 3 per cent. 


ſtocks are now (OR. 25th, 1781,) at 557; and the price 


of the 4 per cent. ſtocks, which, in order to bear a pro- 
portionable price, ought to be 733, is (deducting a fort- 
night's intereſt) 703. One per cent. added to make a five 


per cent. ſtock, would be ſtill more undervalued ; and 


ſuch a ſtock, even with the advantage of being declared ir- 
redeemable for 15 or 20 years, would not probably ſell for 
more than 821. or 83J. Were, therefore, government to 
attempt to borrow by offering 5 fer cent. it ceuld not 
ſucceed without giving a premium of near 201. for my 
Iool. advanced. But, by ſuch regulations as thoſe 
propoſed in the Supplement to which I have juſt refer 
red, it would, I imagine, become practicable to bor- 
row at intereſts correſponding nearly to the prices of the 
3 fer cents, without premiums. | by 
What 
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What 1 have faid implies, that a ſtate al- 
ways diſcharges its debts, whatever intereſt 
they bear, by paying the original ſum bor- 
rowed. It may, perhaps, be imagined, that 
when a loan is under par, it may be diſcharg- 
ed at a leſs expetice. But this is by no means 
ſo praQticable as it may ſeem; for it ſhould 
be conſidered, that a public loan, now undet 
par, would not long beep ſo, after being put 
into a courſe of payment: And, for this rea- 
lon, as a ſtate can never be obliged; in re- 
deeming its debts, to pay ore than the ori- 
ginal ſum bortowed, ſo neither ought it to 
expect, in general, to be able to redeem them 
by paying /e/s. I have faid, in general; for 
I am ſenſible, that at the beginning of the 
operations of a fund, when its produce is 
ſmall; and alſo, in a time of war, a ſtate 
might derive great advantages from the low 
price of its debts. And I ac ſenſible alſo, 
that conſiderable advantages might be de- 
rived from /fertes (a), in paying the public 
debts: But /otteries do great miſchief in a 
ſtate, by foſtering the deſtructive ſpirit of 
gaming. It is wretched policy to make 
them familiar, by recurting to tliem in the 
ordinary courſe of government. There are 


(a) Thus; go, ooo. of the 3 per cents. at 87; or 
1,000,000, at 70, might be redeemed with half a million 
of money, conſiſting of 50, ooo lottery tickets at 104. 
each, real value; but capable of being ſold at 141. as 
was done in ſome of the laſt lotteries, 
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great occaſions on which they may be ne- 
ceſſary, and for ſuch occaſions they ſhould 
be reſerved. 2 

The advantages of putting the public 
_ debts into ſuch a courſe of payment as ! 
have deſcribed, are fcarcely to be imagin- 
ed. It would give a vigour to public cre- 
dit, which would enable a ſtate always to 
borrow money eaſily, and on the beſt terms, 
And the encouragement to lenders might 
be always improved, without any inconve- 
nience, by making every loan irredeemable, 
during the firſt 20 or 30 years; for, there 
could ſeldom be any occaſion for beginning 
to diſcharge any one loan ſooner. 

It might be eaſily ſhewn, that the faithful 
application, from the beginning of the year 
1700, of only 200,000/. annually, would 
long before this time, notwithſtanding the 
reductions of intereſt, have cauſed above 
half the public funds to revert to the 
public, and paid off above 80 millions of 
its debts. The nation might, therefore, 
ſome years ago, have been eaſed of a great 
part of the taxes with which it is loaded. 
The moſt important relief might have bcen 
given to its trade and manufactures ; and it 
might now have been in better circum- 
ſtances, than at the beginning of the laſt 
war; its credit firm ; reſpected ' by foreign 
nations, and dreaded . by its enemies. The 
near view, likewiſe, of ſuch a period, dur- 


ing 
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ing the courſe of the laſt war, would have 
given higher ſpirits to the nation, and en- 
couraged it to bear the expence occaſioned 
by the war with more chearfulneſs, and to 
continue it with vigour for two or three 
years longer; the conſequence of which 
would, probably, have been, gaining a full 
indemnification from our enemies, and 
weakening them to ſuch a degree, as would 
have given us effectual ſecurity againſt them 
for many years to come. — A new account 
might alſo now have been begun; and an- 
other fund, not much more conſiderable, ap- 
plied in the ſame way, would, in 60 or 70 
years more, have paid, not only all that 
would have been now unpaid, but alſo, pro- 
bably, a great proportion of ſuch further 
debts (a) as muſt be contracted within this 
time. And thus, without any expence that 
could be ſenſibly felt, its debts, as ſoon as 
they began to grow heavy, might have been 
conſtantly reduced to a half, or a third; and 
not only all danger, but all conſiderable in- 
convenience from them prevented. x 
All I have now ſaid, ſuppoſes a /ng/e fund 
with a general appropriation to the payment 
of the public debts. The ſame ends might 


(a) The reader muſt ſee, that this and much that fol- 
lows has been written with too little foreſight. Little in- 
deed could I ſuſpect at the time of the former publications 
of this work, the poſſibility of a war ſo deſtructive as that 
with America, and an expence ſo unparalleled as that which 
ws 2t has occaſioned, 
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be anſwered by particular funds, with ſmall 
ſurpluſſes, appropriated to particular debts, 
In the wars of King Villiam and Queen Anne, 
an intereſt of ſix, and ſometimes ſeven and 
eight per cent. was given for loans. It would 
have been eaſy to have annexed to each loan 
a fund producing a ſurplus of 1/7. per cent. 
after paying the intereſt; and ſuch a ſurplus 
would have been ſufficient to annihilate the 
principal of every loan in 33 years. Had 
this plan been followed, the diſengagement 
of the public funds, and the relief attend- 
ing it, would have begun 50 years ago; and 
the debts contracted, during the reigns of 
King Wilkam and Queen Anne, would have 
been all cancelled near 20 years ago, without 
any of that trouble, tumult, and diſtreſs, 
which have been occaſioned by reductions of 
intereſt, and by the various ſchemes which 
have been tried for leſſening the debts (a).— 
A fund, yielding 1/. per cent. ſurplus, an- 
nexed to a loan at 5 per cent. would dil- 
charge the principal in 37 years (5). At 
4 per 

(2) The ſums to be laid out would, in this caſe, be ſo 
ſmall at firſt, that it would be proper to employ them in 
purchaſing part of the loan to be annihilated at the prices 
in the public market ; and this, as far as it can be car- 


ried, is the moſt eaſy and quiet and ſilent way poſſible 
of extinguiſhing the public debts. 


() I have all along ſuppoſed the produce of the pub- 
lic funds to come in yearly. The truth is, that it comes 
in half-yearly ; but this gives no advantage in the pay- 
ment of the public debts worth taking into account. 10 
per annum, together with its growing intereſts, at 457 
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4 per cent. in 41 years. At 3 per cent. in 
4 years. ) 

Theſe obſervations relate only to what 
might have been the ſtate of the nation with 
reſpect to its debts, had a right plan been 

urſued from the firſt. But it will be aſked, 
What can be done with them as they are? 
I wiſh I was able to give a more ſatisfactory 
anſwer to this enquiry. Every one mult ſee 
our proſpect to be diſcouraging, and our ſtate 
hazardous. Some have thought, that a good 
method might be found out of diſcharging 
the national debt, by ſhort annuities, and 
life annuities. The following obſervations 
will ſhew how groundleſs an imagination 
this is. 

Short annuities and life-annuities have been 
always undervalued by the public; and 
were they offered to ſale to ſuch an amount 
as would be neceſſary to make any conſider- 
able reduction in the national debt, they 
would probably fall to a very low price. 
Let the three per cent. ſtocks be ſappoſed 
at 86. 100 J. of this ſtock would not be giv- 
en up for a life-annuity leſs than 6/7. or a 
ſhort annuity for a leſs term than 30 years; 
for this is valuing them at 14 years purchaſe, 
and life-annuities in particular have never yet 
been diſpoſed of at ſo high a price. In or- 
der, therefore, to diſcharge in this way a ca- 


cent. taken yearly out of 1col. will reduce it to nothing 
in 41 years; if taken half-yearly, it will annihilate the 
lame capital only four months and 12 days ſooner, 
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pital in the 3 per cent. annuities of 33 millions 


and a third, (the intereſt of which is a mil- 
lion per ann.) it would be neceſſary to pro- 
vide a ſurplus producing another million per 
ann. for 30 years. But this ſurplus em- 
ployed during the ſame time as a ſinking 
fund, would redeem 47 millions and a half 
at par, and 51 millions and a half at 86/, 
in money for every 1007. flock. It would, 
therefore, be great folly ro employ ſuch a 
ſurplus in the former way rather than the 
latter. | 1 
But I will beg leave to detain the reader 
here a little longer The obſervations now 
made may be of uſe in ſhewing what the beſt 
method 1s of incurring debts as well as re- 
deeming them. 
Suppoſe a million raiſed by annuities on a 
ſet of lives, all at 30 years of age. The 
purchaſers of ſuch annuities cannot rea- 
ſonably be reckoned to have an expectation 
of leſs than 30 years, That is; the dura- 
tion of their lives, taking them one with 
another, will be 30 years; and they will be 


entitled, ſuppoſing intereſt at 4 per cent. to 
71. per annum, for every roof. advanced. For 


a million then, the public would make 30 pay- 
ments of 70,000/.—Let us ſuppoſe next, that 
a fund producing this ſum annually, inſtead 
of being engaged to pay theſe life-annuities, 
is engaged for 30 years, to pay the principal 
and intereſt of a million, borrowed on 7e- 
deemable perpetuities, at 4 per cent. 200 
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will, at the end of the firſt year, be a ſur- 
plus of zo, ooo. In conſequence of ap- 
plyin this to the extinction of the principal, 
it will be reduced to 970, ooo. on which, at 
the end of the fecond year, the intereſt due 
will be 38, 800. There will, therefore, be 
a ſaving of 12000. Inſtead of employing 
this ſaving in further ſinking the principal, 
which would cauſe the fund to accumulate 
in the ſame manner with money at com- 
ound intereſt, let it be taken and employed 
in any other way: And let the ſame be done 
with all the 8 ſavings, reſerving 
only 30, ooo. annually, for the purpoſe of 
ſinking the principal. At the end of the 
ſecond year, the principal will be 940,000/7. ; 
and the ſaving of intereſt upon it, at the end 
of the third year, 2400/. At the end of the 
zoth year, the principal will be reduced 
to 100,000/, The ſaving of intereſt that 
year will be, 1200/7. multiplied by 29, or 
34, 800. and the ſum of all the ſavings will 
be 522,000/.,—Deduct from hence 100,000/7. 
remaining then undiſcharged of the prin- 
cipal ; and 422,000/7. will be the loſs the 
2 would ſuſtain, in the circumſtances I 

ave ſuppoſed, by raiſing money on life-an- 
nuities, But if we ſuppoſe the ſavings, as 
they ariſe, as well as the conſtant ſum of 
39,0007. to be applied to the diſcharge of 
the principal, inſtead of being ſpent on cur- 
rent ſervices; the whole million will be an- 
nihilated in 21 years and a half; and the 
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Joſs to the public by preferring life-annuities, 
will be 91 years purchaſe of the annuities ; 
or 595,000/.—By fimilar deduQtions it may 
be eaſily found, that the loſs, in younger 
lives, is greater; in older lives leſs ; N ne- 
ver inconſiderable, except in the o/aeft lives. 
It appears, therefore, that in conſequence 
of ſuch a way of raiſing money, the public 
muſt always pay much more in 9 64 than 
there is any occafion for; and waſte a ſum 
equal to more than half the principal bor- 
rowed (2). This, however, tho' ſo waſte- 
ket MEET ful, 


(a) It is obvious, that the obſeryations here made, 
may be applied to the common methods of raiſing money 
_ on. life-annuities, for building churches, paving ftreets, 
making navigations, &c. &c. And, in general, to all caſcs 
where the money received is not laid up to be improved, 
For, to view this ſubject in another light, let us ſup- 
poſe 10,0007. borrowed for any public work, on perpe- 
ruities, at 4 per cent. And, if that will afford more en- 
couragement, let them be made irredeemable for any 
number of years leſs than ſeventeen, Let us further ſup- 
poſe ſuch rates, or tolls, eſtabliſhed for the payment of 
the intereſt and principal, as ſhall produce deuble the in 
' tereſt of the ſum borrowed ; or 8ool. fer annum, inſtead 
of 4001. per annum. Let the ſurplus, as it comes in half- 
yearly, be laid up to accumulate in the public funds, in 
17 years and a half, reckoning intereſt at 4 per cent. a ca- 

ital will be raiſed, equal to the whole ſum borrowed ; 
and, therefore, at the end of that time, the whole debt 
may be diſcharged, and the whole tranſaction finiſhed. — 
Bur if the ſame ſum had been borrowed on annuities, for 
the lives of a ſet of perſpns 50 years of age, at 8 per cent. 
which is 14. per cent. leſs than the true value of ſuch an- 
nuities: Had this, I ſay, been done, half the annuitants 
would have been al:ve at the end of the term I have men- 
tioned ; and the whole tranſection, together with the ex- 
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ful, is a more frugal way of procuring mo- 
ney than by borrowing on perpetuities, with- 
out putting them into a courſe of redemp- 
tion; for in this caſe, (if a ſpunge is not 
applied) the loſs muſt be infinite. 
But to return. 1 


The enquiry which has occaſioned this 
digrefſion, muſt be intereſting to every per- 
ſon who wiſhes well to this country.— All 
ſchemes for diſcharging the public debts by 
life-annuities, have been ſhewn to be abſurd 
and extravagant.— In general; it may be ob- 
ferved, that it is far from probable, that any 
money which the nation can ſpare, if ap- 
plied fo as to bear only fmple intereſt, can 
be capable of reducing its debts within due 
bounds ;/ or of doing us, in our preſent cir- 
cumfſtances, any eſſential ſervice. A fund, 
producing a ſurplus of even two millions an- 
nually, would, when thus applied, pay no 
more than 40 millions in 20 years; and, in 
that time, a war might probably come, which 


pences and trouble attending the management of it, could 
not have been finally cloſed ?*rill the extinction of all the 
lives; that is, not in leſs time, moſt probably, than 35, 
or, perhaps, 40 years.—it is a neceſlary obſervation here, 
that, if public credit maintains its ground, much will not 
depend,” in the plan now propoſed, on the riſe and fall of 
STOCKS. If a wwar. finks them, the money laid out, while 
the war laſts, will accumulate faſler. If a peace raites 
them, the money that had been previouſly laid out will 
be proportionably increaſed. PU, 

l | would 
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would interrupt the application of it; and 
increaſe our debts much more than ſuch a 
fund had leſſened them. 

Certain it is, therefore, that if. our affairs 
are to be retrieved, it muſt be by a fund in- 
creaſing itſelf in the manner I — explain- 
ed. The ſmalleſt Fund of this kind is, in- 
deed, omnipotent, if it is allowed time to ope- 
rate. But we are, I fear, got ſo near to the 
limits of the reſources of the nation, that it 
cannot be allowed much time: And, in or- 
der to make amends for this, it is neceſſary 
that it ſhould be large. — Let us then ſuppoſe, 
that the nation is ſtill ſtrong enough to ena- 
ble it to provide a fund, that ſhall yield a 
million and half annually, for 20 years to come: 
And alſo, that, together with all its preſent 
burdens, it is capable of bearing every addi- 
tional burden that 20 years more can _ 
upon it. If this is not true, we have, [ 
think, nothing to do but to wait the iſſue, 
and tremble. 

A fund, producing annually a willion and 
a half, would increaſe to three millions per 
ann. in 20 years (a). At the end of this term, 
the nation might be eaſed of the moſt op- 
preſſive taxes, to the amount of a million and 


(a) It ſhould be remembered, that in the preſent year 
1781, 11. per cent. on the conſolidated 4 per cents. is anni- 
hilated, and that I ſuppoſed when this was written the 
"—_ derived from hence to be taken as a part of the 

un 
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a half; and the conſequence: would prove, 
that, if there ſhould have been a war, ei- 
ther the whole, or the greateſt part. of the 
addition occaſioned by it to the public bur- 
dens, would be taken off, and the nation 
reinſtated nearly in its preſent circumſtances, 
But, if there ſhould have been no war, the 
national debt, and the taxes charged with it, 
would be reduced a third below the ſums at 
which they now ſtand ; and the nation would 
be ſo much relieved as to be prepared for a 
war. The remaining million andhalf would, 
in 23 years, increaſe again to three millions 
per annum; and then, ſo much more of the 


= public taxes would be ſet free; 50 millions 
= more, or 93 millions in all, of the public 
= debts would be diſcharged, and the difficul- 
ties of the nation would be, in a great mea- 
ſure, conquered. —During this whole courſe 
of time, there may poſſibly be but one war; 
and ſhould that happen, the arp ropriation at 
the end of it, of about 400,000 J. per annum, 
might be enough to anſwer all purpoſes. 

1 In theſe obſervations, I ſuppoſe the 3 per 
cents. to be paid off at par; and no advantage 
taken at any time of their low price. By 
taking this advantage, and with the help of 
a little management, a fund, producing an- 
nually a million and half, might be made to 
Ss increaſe to another million and half, in leſs 
= time than I have aſſigned. Should there be 
a War in a few years, the 3 per cents. would 
| pro- 
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probably fall below 75; and then the pro- 
prietors of them muſt be glad to part with 
them at this price; the conſequence of which, 
ſuppoſing the war to laſt eight years, would 
be, that the fund would double itſelf, and 
the nation be relieved in the manner I have 
mentioned, in 18, inſtead of 20 years.— 
The advantage will be the ſame, ſuppoſing 
the government at ſuch a time to go on in 
paying off the 3 per cents. at par. For the ef- 
fect of this would be, that money might be 
borrowed for the public ſervice on propor- 
tionably better terms. Suppoſe, for inſtance, 
that four millions muſt be borrowed for the 
ſervice of the year; and let the produce of 
the fund be then increaſed to two millions; 
and the intereſt of money in the focks, above 
4 per cent. In theſe circumſtances, it would 
be the intereſt of the lenders of money, to 
take 34 per cent. for the ſums they advanced, 
in conſideration of having their 3 per cents. 
paid off at par, to the amount of half theſe 
ſums.—War, therefore, would accelerate the 
redemption of the public debts; and it would 
do this the more, the longer it laſted, and 
the higher it raiſed the intereſt of money. 
Or if, in conſequence of paying always at 
par, this could not happen; an equivalent 
effect would be produced in the way juſt 
mentioned. The ſtocks would be always 
kept up by the operations of the fund ; and, 
in proportion to the ſums yielded by it, the 

public 
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public would be able to borrow money more 
advantageouſly, and leſs would be added to 
its burdens.— This ſeems to me an obſerva- 
tion of particular conſequence. It demon- 
ſtrates, that the invariable application, in 
war as well as peace, of the produce of the 
fund I am ſuppoſing, to the payment of 
the national debts, rather than to any cur- 
rent ſervices, would, independently of its ef- 
fet in redeeming theſe debts, be attended 
with great advantages to the public. But 
this is a ſubject on which I ſhall have occa- 
ſion to ſay more preſently. 

The finking fund, in its preſent ſtate, and, 
after ſupplying the deficiencies of the peace 
eſtabliſhment, yields, I ſuppoſe, a confidera- 
ble part of the million and a half I have men- 
tioned (a). And I cannot doubt but that 
ſuch ſavings might be made in the collection 
and expenditure of the national revenue, as 
would cauſe this fund to yield, for 18 or 20 
years to come, the whole of this ſum, with- 
out impoſing any new burdens on the pub- 
lic. But, were there, indeed, no way of 
providing any part of it, but by creating new 


(a) A more careful enquiry has ſhewn me that the true 
ſurplus of the public income was at the time of the for- 
mer publications of this work much leſs than I imagined. 
For five years after 1763 it was no more than 30,000/. 
per ann. For five years before 1775 it was 338,729; 
and the medium for the whole duration of the laſt peace 
K O00. per ann. according to the accounts in the 
ſecond Trat on Civil Liberty, Part 3d. Sect. 4th. 
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funds, or impoſing new taxes ; it ought to be 
done, becauſe it muſt be done, or the nation 
ſink. 


The evils and dangers, attending an exor- 
bitant public debt in this country, are ſo 
great, that they cannot be exaggerated.— 
Without repeating, what has been ſo often 
ſaid, of its increaſing the dependance on the 
crown, rendering us tributary to foreigners 
and raiſing the price of proviſions and la- 
bour ; and, conſequently, checking popula- 
lation, and loading our trade and manufac- 
tures; I will only take notice of the follow- 
ing evils which attend it. 

Firſt. The execrable practices of the 
Alley. Theſe cannot 'be mentioned in lan- 
guage too ſtrong. They are increaſing every 
day ; and the national debt, by giving occa- 
fion to them, is likely ſoon (with the aid of 
annual lotteries) to ruin all honeſt induſtry 
among us, and to turn us into a nation of 
gamblers. 
Secondly. It muſt check the exertions 
of the ſpirit of liberty in the kingdom. The 
tendency of every government is to deſpo— 
tiſm; and in this it muſt end, if the people 
are not conſtantly jealous and watchful. Op- 
poſition, therefore, and reſiſtance, are often 
neceflary. But they may throw things into 
confuſion, and occaſion the ruin of the public 
funds. The apprehenſion of this mult in- 

fluence 
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fluence all who have their intereſt connected 
with the preſervation of the funds, and in- 
cline them always to acquieſcence and fer- 
Rn | dd bd 
But further. It expoſes us to particular 
danger from foreign as well as domeſtic ene- 
mies, by making us fearful-of war, and in- 
capable of engaglng in it, however neceſſary, 
without the hazard of bringing on terrible 
convulſions, by overwhelming public credit. 
All theſe are evils which muſt increaſe 
with every increaſe of the national debt; and 
there is a point at which, when they arrive, 
the conſequences muſt be fatal (a).—I am 
now writing under a conviction, that I am 
doing the little in my power to preſerve my 
country from this danger. | 


But to proceed to ſome further obſerya- 
tions. | | 


What has been ſaid, has all along ſup- 
poſed a ſacred and inviolable application of the 


(a) „ Either the nation (Mr. Hume ſays, Eſſays 
Vol. II. p. 145, muſt deſtroy public credit; or public 
* credit will deftroy the nation.” Mr. Gordon, in the 
Preface to Cato's Letters, tells us, that the great and 
good Mr, TRENCHARD had two things much at heart 
namely, keeping England free from foreign broils, anc 
paying off the public debts, He thought that one of theſe 
depended on the other, and that the being of the ſtate 
depended on the latter. Mr. Gordon adds, that he be- 
lieved no one who thought at all, could think Mr. 
TRENCHARD miſtaken. | 
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fund I have deſcribed, and of all its earnings, 
to the purpoſe of ſinkiag the. national debt. 
The whole effect of it depends on its being 
allowed to operate, WITHOUT INTERRUP- 
"TION, a proper time. But it may be aſked, 
how this can be ſecured? Or, by what me- 
thod an object, that mult be continually 
growing. more and more tempting, can be 
defended againſt invaſion and rapine ?—] 
might here mention the ſuperintendency and 
care of the repreſentatives of the kingdom, 
the faithful guardians of the ſtate, to whom 
miniſters are reſponſible for the uſe they 
make of the public money. But experience 
has ſhewn, that we cannot rely on this ſe- 
curity.—The difficulty, therefore, now men- 
tioned, is the very greateſt difficulty the na- 
tion has to ſtruggle with in the payment of 
ts debts. 15 

The ſinking fund was eſtabliſhed in the 
year 1716, or ſoon after the acceſſion of the 
preſent family, at a time when the public 
debts, tho' not much more than a third of 
what they are now, were thought to be ſo 
confiderable as to be alarming and danger- 
ous. It was intended as a SACRED DEP0- 
817 never to be touched; the law which 
eſtabliſhed it declaring, that it was to be ap- 
plied to the payment of the principal and in- 
tereſt of ſuch national debts and incumbran- 
ces; as had been incurred before the 25th of 
December 1716 ; and to no other uſe, intent oi 
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pur poſe zobatever.— The faith of parkament; 
therefore, as well as the ſecurity of the king- 
dom, ſeemed to require, that it ſhould be 
preſerved carefully and rigorouſly from alie- 
nation. But, notwithſtanding this, it has 
been generally alienated ; and the produce of 
it employed, in helping to defray ſuch cur- 
rent expences as the exigencies of the ſtate 
rendered neceſſary. 

In order to juſtify this, it has been uſual 
to plead, that when money 1s wanted, it 
makes no difference, whether it is taken from 
hence, or procured by making a new loan. 
But in truth the difference between theſe 
two methods of procuring money is no leſs 
than infinite. — For, by employing the s1NK+- 
ING FUND in bearing current expences, 
rather than borrowing new money on new 
funds; the ſtate, in order to avoid giving 
Jimple intereſt for money, is made to alienate 
money, that muſt have otherwiſe been im- 
proved at compound intereſt ; and which, in 
time, would have neceſſarily increaſed to any 
ſum,—Had a faithful-uſe been made from the 
firſt, of only one THIRD of the produce of 
W this fund, the greateſt part of our preſent 
W debts would now have been diſcharged. (4) 

| Can 


() The principal obſervations in this Chapter, I have 
pen ju as they occurred to my thoughts, without 
nowing that any of them had been made by other 
writers. Some propoſals and obſervations of a ſimilar 
nature, I have fince found in an excellent pamphlet pub- 

P he liſhed 
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Can it be poſſible then to think, without 
the deepeſt regret, of that miſapplication of 
this fund, which, with the conſent of par- 
laments always complying, our miniſtery 
have praiſed? | 


SUPPLEMENT. 

THE following account of our Public 
Funds zz general, and of the SiNxinG FunD 
in particular, having been, ſince the laſt edi- 
tion of this Treatiſe, publiſhed in another 
work too incorrectly, I have thought proper 
to introduce it here as a Sapplement to the 
preceding Chapter. 
Te: The 

liſhed in 1726, entitled, An Eſſay on the National Debts i 
this kingdom, wherein the importance of diſcharging then i 
conſidered, and ſome general miſtakes about the nature and eff 
cacy of the SINKING FUND examined and removed. In a Lt 


fer to a Member of the Flouſe of Commons, Fourth edition. 
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The Britiſh Funds have been all formed 
into the four following claſſes or diviſions. 
The AGGREGATE. Fu p; the SourH-SRA 
Fud p; the GENERAL a «od * 
SINKING FUND | 

The Aggregate F $i was eſtabliſhed. by an 
act of Geo. I, cap. 12. in 1715. It had this 
name given it, becauſe it conſiſted of a great 
variety of taxes and ſurpluſſes of taxes 
which were in that year conſolidated, and 
given as a ſecurity for tho diſcharge of the 
intereſt and principal of debts. due to the 
Bank of England, and ſome other public 
debts; and alſo for the payment of 120, oool. 
fer. ann. to the civil liſt. Into this ſumd are 
brought the two-thirds and one-half ſubfidy — 
of tonnage and poundage; half the inland — 
duties on tea and coffee; the honſe-money — 
granted by the 7th of Will. III.; the duty on — 
hops; the duties on low wines, brandy, and — 
Britifh ſpirits; all arrears of land=taxes ; all — 


public monies not appropriated z:': the ſur- —- 
WE plufles of the nine-penny - exciſe, 'of 'the five — 
- WH {evenths of the Bank nine- penny exciſe, of 
the revenues in the annuity acts of the 4th, — 


zth, and th of Queen Arne, &c: and; by 
an act of the iſt of Geo. III. ali the 2 
conſtituting the revenue of the civil liſt. 
The whole produce of this und has been for 
ſome years about 24600,000/. per ann. 
The Soutb-ſea Fund: was eſtabliſhed, by 
ſtar: 3. Geo: I. cap. 9. in 1716; and is fo 
called, becauſe 3 to pay the in- 

f P 2 | tereſt 
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tereſt of the South-ſea company's capital. 
—It confiſts of a duty on candles, and certain 
_ impoſts on wines, vinegar, tobacco, and 
Eaft-India goods. Its produce of late has 
been about half a million per ann. 

The General Fund was alſo eſtabliſhed, by 
ftat. 3 Geo. I. cap. 7. in 1716, and conſiſts 
of a ſubſidy on goods exported ;: a tax on 
hackney-coaches and chairs; duties on ſoap, 
hides, ſtamps, and policies of inſurance; 
700/. per week letter-money ; a moiety of 
the inland duties on tea and coffee ; and 
39,855/. per annum out of the hereditary 
exciſe on beer for the bankers annuities, 
All theſe taxes have for ſome years amounted 
to a little more than a million per ann. and are 
appropriated to the diſcharge of the intereſt of 
7,808, 0871. (originally 10,000,000/7.) capital 
ſtock of South-ſea annuities, together with 
charges of management. "= 

All that remained of the produce of the 
taxes thus digeſted into theſe three fund; 
after ſatisfying the charges upon them, was 
in the ſame year (or 1716) carried into 4 
fourth fund, to which was given the name 
of the Sinking Fund, becauſe appropriated 
to the purpoſe of /inking the public debts, 

| The words of the act of the 3d of Geo. . 
which eſtabliſhed this fund, are, All the 
* monies to ariſe from time to time, 3 
well of the exceſs and ſurplus of an 24 
« made this ſeſſion for redeeming the #44 Wl 
of the Bank of England; and of the e“ 
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ee ceſs or ſurplus by virtue of one other act 
« made likewiſe this ſeſſion for redeeming 
« the funds of the South-ſea company; as 
« alſo, of the exceſs or ſurplus of the du- 
ties and revenues by this act appropriated 
« as aforeſaid; and the overplus monies of 


| « the ſaid General Fund by this act eſta- 


« bliſhed ; ſhall be appropriated to the diſ- 
« charging the principal and intereſt of 
« ſuch national debts as were incurred be- 
« fore the 25th of December, 1716, and 
« are declared to be national debts; and to 
« or for no other uſe, intent, or purpoſe _ 


E « whatſoever,” The tranſactions with re- 
= ſpect to this fund make a very important 


part of the hiſtory of Britain; and furniſh 


q us with a ſtriking inſtance of the depravity 
and folly which often ruin kingdoms. 


Before its eſtabliſhment there had exiſted 


many ſmaller funds of the ſame nature; that 
is, ſuch duties or taxes had been provided for 
paying the intereſts of particular loans, as 
Nafforded ſurpluſſes by which the principal it- 
elf was to be gradually redeemed. This was 
the common practice in the reigns of King 


Uliam and Queen Anne. Moſt of the 


yoblic duties were given for terms of years; 
ad at the end of thoſe terms they ceaſed of 
Wc ourſe, unleſs continued for farther terms by 
ew acts of parliament: And, in general, it 


as provided, when any money was raiſed, 


= hat the principal ſhould be cancelled either 
„time, as in the caſe of the ſale of long 


8 and 
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and ſhort annuities, or by the ſurpluſſes of 
the duties charged with the 1 of the 
— 


intereſt. This was an excellent plan; but 
it was by no means carried ſteadily into exe- 
cution. In the year 1720, moſt of the long 
and thort annuities were converted into re- 
deemable perpetuities, at the expence of 
above three millions; and the ſurpluſſes of 
the duties charged with particular loans were 
often ſo broken into, by being either charged 
with new loans before they had cancelled the 
old, or ſpent on current fervices, as to be 
rendered incapable of anſwering the end in- 
tended by them. In conſequence partly of 
this bad management, the -public debts at 
the acceſſion of the houſe of Hanover were 
ſo much increaſed as to be generally reckoned 
inſupportable; and their reduction was made 
one of the firſt objects of parliamentary at- 
tention, This gave riſe, in 1716, to the 
inſtitution of the fund of which we ar 
giving an account, the father of which was 
(as has been generally ſaid) Sir Robert Mal. 
pole, but, in reality, the Earl of Stanbope. All 
the taxes, except the land- tax and ſix- pence 
per buſhel *malt-tax (a), were then made 
perpetual,” and diſtributed into the three 

funds which have been deſcribed, the ſur- 
pluſſes of which, for ever afterwards, were 

(a) Theſe taxes have been always voted by parliament 
from year to year; and are, on this account, diſtinguiſhel 
by the name of the annual taxes; and wholly employed, 
ns far ab they will go, in bearing the current expences d 
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to be held ſacred, and to be applied inviv- 
lably, according to the words of the act juſt 
recited, to the redemption of the national 
=”. WR OT 
A conſiderate perſon might have ſuſ- 
ed, that the ſame cauſes which had ren- 
dered former partial appropriations ineffec- 
tual, would deſtroy the efficacy of this. 
There ſeemed, however, to be reaſon for 
hoping the contrary : For, 

Firſt, the future happineſs and glory of 
the kingdom were thought to depend (a) on 
this appropriation ; and the law which eſta- 
bliſhed it was declared to be a fundamental 
law of the realm. | 
Secondly, in conformity to theſe ſenti- 
ments, the words of this law were made 
as ſtrong as they could well be; and, in 
order to give additional force to it, a re- 
petition of it, in the ſame words, was in- 
ſerted in an act of the 5th of Geo. I. 
cap. 3.—Particular notice ſhould be taken 
of theſe words.—They order that all the 
ſurpluſſes of the taxes then made perpetual, 
ſhall be applied to the diſcharge of the pub- 


1 


(a) The alarm occaſioned about this time by the pub- 
lic debts (which have been ſince twice doubled) and the 
eager expectations entertained from this fund, appear re- 
markably, from a fact juſt mentioned; or from the conver- 
ſion (at the expence of three millions) of moſt of the long and 
ſhort annuities then ſubſiſting into redeemable perpetuities, 
in order to ſubject them to the operation of this fund. 
Events have ſhewn, that it would have been happier for 
the Kingdom had the contrary been done. 
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«© whatever.” When, therefore, a debt had 
been paid off, the addition ariſing from that 
payment to the ſurpluſſes (or the annuity 
diſengaged by it) became a part of the und, 
and, together with it, was to be employed 
in diſcharging farther debts. And the ſame 
being true of every ſucceſſive annuity diſen- 
gaged by every payment, the /und, if never 
miſapplied, muſt neceſſarily have operated in 
ſinking the public debt, in the ſame manner 
that money accumulates, when put out to 
bear compound intereſt. And in this way 
this fund did in fact operate for a few years. 
While in its infancy, it was watched over 
with great care. The improvement and 
the inviolable application of it were recom- 
mended in moſt of the ſpeeches from the 
throne, and echoed back in the addreſſes of 
the Houſe of Commons, It is particularly 
obſervable, that ſo well did our miniſters 
then underſtand the nature and importance 
of this fund, that rather than encroach upon 
it, they frequently borrowed money in or- 
der to defray the neceſſary expences of go- 
vernment, From ſome publications in 1726 
it appears, that ſome perſons had been led 
to apprehend this zeal of the miniſtry would 
not be permanent, becauſe it was not their 
intereſt to pay off the public debt, on ac- 
count of the dependence and influence 
created by it. In anſwering this objection, 
the writers on the ſide of the court 1 
| | Cy uc 
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ſuch an apprehenſion an indecent - jealouſy, 


and took upon them to aſſure the public, 
, that in no poſlible exigence of affairs 
« could our miniſters ever approve of or 
« recommend the alienation of the /in&mg 
« fund.” Happy would it have been for 
Britain had this proved true : But in a little 
time it appeared, that the apprehenſions 
which had been been ſtiled indecent jealou/ces, 
were too well grounded. Men in power 
came ſoon to ſee, that this yund was ad- 
vancing too faſt in its operations, and to 
change their zeal for it into a reſolution to 
deſtroy it. This will abundantly appear from 
the following facts. | 

Charging the income of the /nking fund 
with the payment of the intereſt of new 
loans, is an encroachment upon it, no leſs 
ſubverſive of its efficacy, than depriving it 
of groſs ſums; there being no difference 
between taking from it the annual' intereſt 
of a ſum, and that ſum itſelf. Between 
the years 1727 and 1732 ſeveral encroach- 
ments of this kind had been made upon it ; 
but, being of a leſs obvious nature, they 
= paſſed without any particular oppoſition. 
he finiſhing blow was given it in the year 
1733. In that year, in order to keep the 
land-tax at one ſhilling in the pound, it was 
neceſſary either to borrow half a million for 
the current ſervice, or to take half a million 
from the fnking fund. The laſt method was 
W choſen; and propoſed by Sir Robert Walpole 


to 


to the Houſe of Commons. Long and 


warm debates enſued. A propoſal to alie- 


nate, in a time of profound peace, a fund 


which the law had made ſacred, and the 


alienation of which no poſſible extgence of pub- 


lic affairs could juſtify, only for the ſake of 


keeping the land-tax for one year at one 


ſhilling -1n the pound, juſtly kindled the 
indignation of the patriotic party. They 
urged the prohibition of the law, the faith 
of parliament, and the ſecurity of the king- 
dom. The propoſer of the alienation was 
reminded of his inconſiſtency and treachery, 
in endeavouring to beat down that very mo- 
nument of glory which he had boaſted of 
having erected for himſelf; and Sir Fr 
Barnard warned him, that he was drawing 
upon himſelf the curſes of poſterity. But 


all arguments were vain. The miniſtry 


pleaded that the landed intereſt wanted eaſe; 
that there was no occaſion for being in 2 


hurry to pay the national debt; and that 


the circumſtances of the kingdom had al- 


- tered ſo much ſince the eſtabliſhment of 


the king fund, that the competition then 


among the public creditors was, not who 
ſhould be fr ft, but who ſhould be 44% paid. 
Thus argued, among others, Sir Robert 


Walpole. His reaſons prevailed; and the 


Houſe of Commons conſented. 
The practice of alienating the fn&ing fund 
having been thus begun, went on of courle. 
In the next year, or 1734, I, 200, ooo l. es 
| taken 
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taken from it. In 1735, and 1736, it was 
anticipated and mortgaged. 924712 
Thus expired, after an exiſtence of a few 
years, the fnking fund; that ſacred bleſſing 
{as it was once thought) and the nation's only 
hope. Could it have eſcaped, it, would long 
before this time have eaſed Britain of all its 
debts, and left it ſafe and happy. 

In order to obtain a juſter ſenſe of this, 
let us here compare what it would have done 
had it never been miſapplied, with what it 
bas done. | 

Though the act that eſtabliſhed it was 
paſſed, as already ſaid, in 1716, it did not 
begin its operations till 1719, when three 
quarters of a million in old Exchequer bills 
were paid off with it. The intermediate 
time had been employed in laying the foun- 
dations of this Fund, and providing an in- 
come for it, by a general reduction of the 
public debts, from an intereſt of ſix per 
cent. and other higher intereſts, to five per 
cent. What made this reduction then prac- 
ticable was a rapid fall of the intereſt of 
money, which begun (in conſequence of an 
incteaſe of trade producing an influx of 
money) a little before the acceſſion (a). 
Ihe means uſed by government for accom- 
pliſhing this reduction were, firſt, the ad- 
dition (at Micbaelmas 1717) of the intereſt 


(a) The legal intereſt, of money was reduced in 1714. 
from ſix to five per cent. 
„ of 
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of ſome debts bearing five per cent. to the 
principal, in order to make uſe of the pro- 
duce of the taxes which ſhould have paid 
that intereſt, in diſcharging the bankers 
debt and ſome other debts bearing fix per 
cent. | 5 | 
Secondly, loans at five per cent. obtained 
chiefly from the Bank and the Sourh-ſeg 
company, to pay off ſuch of the public cre- 
ditors as did not chuſe to accept a lower in- 
tereſt than fix per cent. 3594 
After this reduction, the three funds, be. 
fore deſcribed, produced a ſurplus of above 
half a million per annum. In 1727 this 
furplus was increaſed to 939,103/.:and in 
1733 (the year when the practice of alie- 
nating it begun) it had been increaſed ſo 
much by the redemptions made with it, 
and by a fecond reduction of intereſt in 
1727 from five to four per cent. that its 
medium for five years had been 1,212,000/. 
per annum. Had it, from the year 1732, 
been allowed no increaſe beyond this (ex- 
cept from the intereſt of debts paid by it), 
and been applied for the firſt twenty-five 
years to the payment of debts bearing four 
per cent. intereſt, and afterwards to the pay- 
ment of debts bearing three percent. it would 
(in the preſent year 1781) have completed the 
redemption of more than one hundred and 
fixty millions of debt, leaving the public, 
during this whole period, in poſſeſſion of all 
the ſurpluſſes which have ariſen in the re- 
venue 
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venue beyond 1,212, ooo. except thoſe pro- 
duced by redemptions. It is not poſſible to 
conceive the beneficial effects with which 
this would have been attended, or the vi- 
our which would have been all along given 
to public credit by ſuch a fund, and by the 
proſpect it would have given of the total an- 
nihilation ſeveral years ago of all the public 
debts, and the diſengagement of taxes bring- 
ing in above five millions per ann. to be ei- 
ther aboliſhed, or (ſhould a war prove ne- 
ceſſary) to be continued a few years for car- 
rying it on. No perſon who duly attends to 
this, and wiſhes well to England, can avoid 
execrating the policy which firſt produced, 
and has ſince continued, the alienation of 
the ſinking fund, and converted an expedient 
for ſaving the kingdom, into a ſupply for 
extravagance and a ſupport of corruption 
and deſpotiſm. This, however, is a policy 
which it may be expected men in power 
will always uſe when they can; for — of 
them have ever ſhewn themſelves ſuperior 
to the. temptations of power, or virtuous 
enough to avoid uſing all means to ſtrengthen 
and extend it. 1 
Many ſchemes of different kinds have 
been formed for paying the public debts; 
and certain it is, that nothing can be of 
more importance. But the nature of thin 
doth not admit of any method of doing this 
ſo expeditiouſly and effectually as an Pen 
| nable 
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nable ning fund ; for in ſuch a md (it hay 
been ſhewn) money is improved at com- 
pound” intereſt, and therefore in the moſt 
perfect manner. The writers, therefore, 
Who have employed themſelves in contriving 
ſuch ſchemes might have ſpared their la- 
bour. The beſt of all ſchemes has been 
long known and eſtabliſhed, and received all 
the weight and efficiency which could be 
given it by the moſt ſolemn acts of legiſla- 
ture. But no legiſlature can give ſecurity 
againſt itſelf. "No parliament can do any 
thing which it may not undo, eſpecially if 
under corrupt influence. © 
Me have now feen what the Sinking fund 
woUuLD have done, had it ſuited the views 
of the Britiſb miniſtry in 1733 to ſuffer it 
to go on with its operations. Let us next 
compare this with what it has done. 
In 1737 and 1738, a million of the ſtock 
of Bank annuities and two millions of the 
ſtock of South-ſea annuities were redeemed 
with it. For twelve years after 1738, it 
was wholly. applied to the current expences 
of every year. In 1749, the intereſt of 
near fifty-eight millions of the public debts 
was reduced from four to three and a halt 
per cent. intereſt for ſeyen years, and after- 
wards to three per cent. for ever. But not- 
withſtanding the great addition which this 
third reduction of intereſt made to the /inkms 
Fund, no more than three millions of the Py” 
Te ic 
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lic debts were redeemed by it, during the in- 
terval of peace between the years 1748 and 
1766. 173 En ebnen 555 
755 an act of the 25th of Geo. II. 1752, a 
change was made in the jnkrng fund, which 
it is neceſſary to mention | 

Before this act the ning fund conſiſted 
only of the clear ſurpluſſes of the aggregate, 
the general, and the South-ſea company's 
funds. By the war, which begun in 1740, 
there was an addition made to the public 
debts of near thirty-two millions. This 
occaſioned a great increaſe of taxes ; and the 
practice was, whenever any new tax pro- 
duced ie than the intereſt with which it was 
charged, to make good the deficiency out of 
the fnking fund, and afterwards to replace 
the ſum taken from it out of the ſupplies 
for the following year. But whenever a tax 
produced more than the charge upon it, the 
overplus, inſtead of being carried to the 
Inking fund, was made a part of the ſup- 
plies for the year. By the act juſt men- 
tioned, all the new taxes, together with all 
the annuities to the payment of which they 
had been appropriated, were ordered to be 
carried into the fnking fund, and formed 
into one general account. Moſt of the new 
taxes having proved deficient, this ſund at 
firſt loſt more than it gained by the change. 
But the loſs was afterwards more than made 
up; firſt, by the ſaving which was pro- 
| ; | duced 
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duced by the reduction of intereſt from three 
and a half per cent. to three per cent. in 1757; 
and, fecondly, 'by the addition, in the ſame 
year, of the ſalt-duties to this fund, after 
they had completed the redemption of 2 
million with which they had been charged 
in 1745. een 1 

The war which began in 1756 (a), added 
ſeventy- one millions and a half to the public 
debts. This produced a new increaſe of 
taxes, which (in conformity to the conſoli- 
dating act juſt mentioned) have been brought 
to the general nking fund account, together 
with the annuities or intereſts with the pay- 
ment of which: they are charged. And it 
has been, till lately, the conſtant practice 
to carry every new fund or tax, impoſed for 
paying the intereſt of a loan, into the inbing 
fund; in conſequence of which this und 
has gained when the tax has happened to 
produce more, but loſt when it has produced 
leſs than the intereſt which it has been given 
to pay. The /inking fund, therefore, which, 
before the conſolidating act, conſiſted only of 
the ſurpluſſes of the aggregate, general, and 
Saut h ſea company's funds, conſiſted after- 
wards of the clear ſurplus of all the appro- 
priated taxes. 'There' was only one excep- 
tion; namely, the additional tax upon houſes 
and windows, granted in 1758, towards pay- 


(a) See ſecond Tract on Civil Liberty, p. 147. 
2 ing 
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ing the intereſt of four millions and a half 
then borrowed. This tax was never made a 
part of the ſinking fund; and, having always 
proved deficient to the amount of about 
43, 00 J. per ann. the deficiency is conſtantly 
made good by the /inking. fund, and after- 
wards replaced from the ſupplies. It is neceſ- 
ſary to add, that the like is now true of moſt 
of the new taxes created to carry on the pre- 
ſent war with France, Spain, and Holland. 
Before the laſt reduction of the intereſt of 
the public debts, the nting fund, having 
ſuffered greatly from various encroachments 
upon it, produced little more than a million 
per ann. But after this reduction, and its 
increaſe by the addition of the ſalt-duties, 
it produced near two millions per ann. In 
1764 it produced at Michaelmas, after making 
good deficiencies, 2,105,000/. nearly. For 
five years after 1764, its average produce, 
reckoned to Chritmas in every year, was 
2,234,780. For five years, ended in 1774, 
its average produce (after making good 
the deficiency of the fund in 1758) 
was 2,6109 ]. In 1775, it produced 
2,917,869 1. In 1776, 3,166, 5 7]. In 
1777 it was charged with an annuity of 
100,000/. per. ann. to the civil liſt and, 
after paying three quarters of this annuity, 
and half à year's intereſt of five millions 
borrowed in that year, it produced from 
October 1776 to October 1777. 2, 68 5, 669“. 
Vor. I. of From 
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From October 1777 to October 1778, 
1779, and 1786, it produced 2,442,063 J.— 
2, 207, 399 1.—2, 403, o 171. after paying the 
ſaid annuity, and alſo after making good 
the deficiency of the fund in 1758, and all 
the deficiencies of the new taxes; which laſt 
deficiencies amounted in 1778 to 98,891/,— 
In 1779, to 499,891 /.—and in 1780, to 
608,070/. (a) © aaa... 
It appears from this detail, that ſince the 
ee in 1763 the income of the /inking fund 
as increafed conſiderably. cauſes of 
this have been partly the fallifin of life- 
annuities, and the greater productiveneſs of 
the taxes occaſioned by the increaſe of 
luxury. But the principal eaufe has been 
the falling in of Lk intereſt of about ten 
millions and a half of the public ' debts, 
which had been diſcharged during the twelve 
years of peace” between 1763 and 1775. 
This diminution of the public debts has 
been made, not by the ing fund, but by 
a contribution from the Eaſt-India company 
of 400,000/. per ann. begun in 1768, and 
continued for five years; by the profits of 
ten lotteries; by the compofition for main- 
taining French priſoners; fale of French 


(a) Theſe deficiencies have had two caufes. Firſt, 
the unproductiveneſs of ſome of the new taxes: and, 
ſecondly, the commencement of the intereſts of the loans 
before the new taxes could be collected, the payment of 
which intereſts, therefore, fell on the Sinking Fund. 


prizes 
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prizes taken before the declaration of war 
in 1756 and other extraordinary receipts; 
amounting in all to above eight millions. 
This. fund, therefore; did not pay off more 
than two millions and à half, the reſt of 
its produce having been employed in bear- 
ing the expences of the peace eſtabliſhment; 
which? during this period, were not much 
leſs than double to what they had been in any 
formen perind: ap 219nn%s +} 

To the ſum juſt mentioned, add three 
millions paid off in the peace between 
1748 and 1756, and three millions paid off 
in 1736 and 1737, and it will appear that 
the whole amount of the public debts paid 
off by the #nkring fund, ſince its firſt alienags 
tion in 1733, is only eight millions and a 
half; whereas it has been ſhewn, that had 
only 1, 2120001. per ann. of it been applied 
ihviolably to the redemption of the public 
debts, one hundred and fixty millions would 
have been paid, arid conſequently the nation 
extricated and ſaved. Fn 
It has been ſaid, that when money is 
wanted for defraying public expences, it 
makes no difference whether it is obtained 
by diverting the ning fund, or by a new 

loan. There cannot be a worſe fallacy. 
Money in a /n g fund, if never alienated, 
18 improved, I have ſhewn, at compound in- 
tereſt; but, when procured by a loan, bears 
only mple intereſt. A nation, therefore, 
UP 2 when- 
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whenever it applies the income of ſuch a 


fund to current expences rather than the re- 


demption of its debts, chuſes to loſe the 
benefit of compound intereſt in order to 
avoid paying fimple intereſt; and the loſs 
in this caſe is equal to the difference between 
the increaſe of money at compound and ſim- 
ple intereſt. * The following calculation will 
ſhew what this difference is. 
One penny put out at our Saviour's birth 
to five per cent. compound intereſt, would, 
in the preſent year 1781, have increaſed to 


a greater ſum than would be contained in 


TWO HUNDRED MILLIONS of earths, all 
folid gold. But, if put out to fimple in- 
tereſt, it would, in the ſame time, have 
amounted to no more than sEVEN $HIL- 
LIN GS AND $IX-PENCE. All governments 
that alienate funds deſtined for reimburſe- 
ments, chuſe to improve money in the 14% 
rather than the it of theſe ways. 

In-a pamphlet publiſhed fince the former 
editions of this Treatiſe, I have given a 
more diſtin& account of the nature, powers, 
and hiftory of the Sinking Fund ; and of the 
pernicious conſequences of thoſe alienations 


of it which are here cenſured ; and to this 


Tra&, and alſo the ſecond Tra& on Civil 
Liberty, I muſt beg leave to refer thole 


who may wiſh for more information on the 


ſubject of the public debts and funds. 
F 
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Unrvnprp Debt in Jan. 1783. 7 
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out- ſtanding 
vo proviſion bas * 55 made by patliament; and which, therefore, 


ee 


muſt pe e Pe in he : of the preſent of ome future 
Fer. 
1 debt on the 371. of Dee. 1782, including the 1 
tranſport ſer iss — D "24-207:485 
11 nees in 1782 not provided | for including the | 
credit e 1 — Uh, 3:616,795 
ladies ex pences incurred i in * but 0 e 
for (a) — 49495 | 
Ordnance debt outſtanding in fan. 1783 0 (a) — 4 9055244 
Exchequer bills outſtanding — 3.400,000 
Borrowed of the Bank in 1781 on exchequer-bill — 24.000, boo 
Due to the Bank on the land- tax | — — 4005,98 
Due to the Ban on the malt-tax — — — | 
deficiencies of the new taxes made good by the ſinking- 
ſund in 1782, and to be 3 by the W N o l T 
18-7 — | 1.600,000 
ar'expences for 1783, including all arrears 27 re- NN 
mind of the wür 0 5 1  6.000,000 


| * i 44 g ! il Total. —— dee 
ExPLANAT ION. N 


The debts to the Bant on the malt and land taxes are the a 

of thoſe debts as they ſtood in January, for four years before 1783. 

The taxes for paying” the intereſt of loans from 1776 to 1781, 

were An at 2 — rel 70 487,919. N axes oy 2 
806, 17 

(a) See the Duke of Richniond's report to the Houſs of S on 8. 

eſtimate of the Ordnance for 1783. 

-(6) Pen (reckoning-no expences of management) from 


& 
Eater 1781 to Eaſter 1782 of the taxes impoſed in 177 68,836 
"ret pg bebt Jau 8 in 2 163, 986 


3 in 1779 65,457 

— ee ee, nt in 1780 38,820 

in 1781 134,929 
Expences of management * 2 589! {PP 7: 19993 


Total of deficlendes *  — <= Za * ͤ 511,050 
Deduct the exc, of the taxes of 75... . $3913! 


| Remains the n e debcienties of the new taxes . 48 70 g 
See 


n the anhual charges of loans from 1776 to 178, 3 


734 7 "of Pubic cri. 0 


606, 1761. the annual charge incurred by th loan of laſt year 
have — he Hop ates whole 5 this charge, nA, 
their not having comme ced till half a” year "after. the Commenee, 
ment of the intereſt; and alſo, on actoun of the Unprodudtiventy 
of all new taxes for the firſt half- year” after" their commencement. 
"The preliminaries of peace 3 ſigned on the 20th of Jan. 1783; 
but the uſual expences of the war mult be continued for ſome month 
beyond this time; and it is probable that ffating them, as is hey 
done, (including cvery remain of the wary at n. is much 
too moderate, n 30h 8 9 
It muſt be further confidered,- that there are many 40 and 2 
arrears and demands for ſervices in conſequence of the war, not ci 
pable of being at preſent eſtimated or known, which mult be er 
ae be * „e nt after. f Se- Rang 7: 


To the unfunded debt, as now tated TOY br 28 45 
* 4 the capital in 400. 1783 of the 2 1 debt before 
ſtatetltl— — — ary: 717,70 


. Total of fonded * ee debt i in * 76 252. $84.98 


1 mould be reitende that the azo; of the public debts al 
incumbrances is here given on the ſuppoſition that it will receie 
no increaſe- by funding that part of it which is unfunded ; but ſud 
are our methods of funding, that it muſt be — this will mak 


| an addition to it of many millions. 3 ; 
From the unfunded debt in Jaw: 178g. . 867 n 
DeduR the unfunded debt in 27755, 4. 30 
conſiſting N nn bills — 1.250, 0 - 
Navy debt — 1.850, % | | 


Debt to the Bank on the s land. tax 2.274,054 
Debt to the Bank on the maltrtax 1.696, 0 


RN 


A 7205 woyannmcia gars » 71970054. — .o 

Remains the increſs of the unfunded debt from Jan. 8 5 
to Jan. 1783 — 20.70% 
Add the inrej of = Fi debt before Rated — 833.8500 


——— 
: Tora INCREASE of the CAPITAL of the public debts * 
+ *falgngy by the war from Jan. 1776 to Jan, 1783 115. 654,914 


Zee the 18Þort of the committee appointed by the Houſe to enguire into al 
Fate the a 217 preduce of- the taxes. granted rowards paying the intereſt of ih 


furs, raiſed by by annutties, tween th the — of Jen. 1778,0% d 4 . of dpril 178% 
| 0 
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Of the unfunded debt 25 millions at leaſt muſt be | 
aded ; and ſuppoling this done at 44 per cent. and the 
ainder to bear an intereſt (payable out of the (a) 


lies) at cent. the account of annual charges 
=. be poblie debts will ſtand as follows: 4 , 
NNUAL CHARGE of the funded debt on Jan. 5th, Le ) 
178 See p. 232. re TR Wb ng .7.513,852 
tereſt at 45 per cent. on 25 millions to be funded - 1.125, 000 
, Wa M. 14,061 
tereſt at 3 per cent. on (b) 11.867, 277 l. being the re- 7 
majnder- of the unfunded debt — — 356,018 
otal annual charge attending the public debts in 1783 9.008, 931 
educt the intereſt at 3 per cent. of 4 N 
5. oo, ol. being the unfunded debt . 
in 1 — — — 212, 100 
Iſo; the annual charge before ſtated | 
of the funded debt in 1775 — 4-219,255 


FEES. 4+431,355 — 4-431,355 
mains the whole INCREASE of the annual charge at- dy 
tending the public debts (funded and unfunded) N 4.577576 
caſioned by the war from Jan. 1776 to Jan. 1783 n 
om this increaſe deduct the net annual 
produce of the taxes granted from 55 
1776 to 1781 — — 2.000,003 (a) 
Wo; the produce of the taxes granted 
in 1782, ſuppoling them not deficient, 
management included — - — 806,076 

5 ö 28.806,69 — 2.806, 679 
mains the amount of new taxes neceſſary to be pro- , 
vided in 1783 and the ſubſequent years to render the 


Increaſe of revenue equal to the increaſed charge 1.770, 897 
upon it — 8 — e 


duch at preſent is the ſtate of our debts. Time alone can unfold 
ir future progreſs, and the calamities towards which they are carry- 
7 us. | 7 
: | | | a 
(a) 1. 400, ooo. part of the exche quer · bills included in this remainder, 
ry intereſt at 3 4. per day, which is equivalent to 4/7. 113. 3d. per ann. 


(*) The whole annual charge brought upon the public by - L. 


the loans from 1776 to 1781 was — — 2.488,5 22 
Deduct the deficiencies of the taxes for defraying this 5 

w PD Ä 
Remains the net annual produce of theſe taxes 2.000.003 
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Containing Obſervations on the Ex- 
pectations of Lives; the Increaſe of 
Mankind; the IN. umber of 7 1 
tants in Toxpon; ; and the Influ- 
ence of great Towns, on H ealth and 
Population. | 


11 a LITER to BENIAMIN FRANKLIN, 


r and F. R. S. 


DEAR SIR, 


Beg leave to ſubmit to your peruſal the 
following obſervations. If you think them 
of any importance, I ſhall be obliged to you 
for 1 mary to the Roy al Sq- 


number of {bare as far as it can be 
collected from the bills of mortality. This 
is a ſubject which has been conſidered by 


others v but ag propor method of calculating 


This Efay, 8 = to the R oYAL SOCIETY, 

April 27th, 17 76h, and has 7 publiſhed i in the Philo- 
ſophical Tranfattions, Vol. 59. It is here republiſhed 
with corrections; and with 3 e particularly 
the Poſifeript, | | 


from 


* 


i 
236 On the Expeclation of Lives; 


from the bills has not, I think, been ſuf. 
ciently explained, - © © 
No competent judgment can be formed of 
the following obſervations, without a clear 
notion of what the writers on Liſe-Annuities 
and Reverfions. have called the Expetation of 
Life.. Perhaps this is not properly under- 
ſtood; and Mr. De Moivre's manner of ex- 
preſſing himſelf about it is very liable to be 
miſtaken. | 
The moſt obvious ſenſe of the expeFation 
of a given life is,“ That particular number 
„of years which a life of a given age has 
* an equal chance of enjoying.” This is 
the time that a perſon may reaſonably ex- 
pect to live; for the chances agamjt his liv- 
ing longer are greater than thoſe For it ; and, 
therefore, he cannot entertain an expectation 
of living longer, conſiſtently with probability. 
This period does not coineide with what the 
writers on Annuities call the &cpetFaton of liſe, 
except on the ſuppoſition of an uniform de- 
creaſe in the probabilities of life, as Mr. 
Simpſon has obſerved in his Select Exerciſes, 
p. 273.—It is neceſſary to add, that, even on 
this ſuppoſition, it does not coincide with 
what is called the expettation of le, in any 
caſe of joint lives. Thus, two lives of 40 
have-an even chance, according to Mr. De 
Moivre s hypotheſis (a), of continuing to- 
gether only 1434 years. But the expectation 
(a) See the Notes in page 2 and 23. 
| 0 
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of two equal Joint lives, being (according to 
the fame hypotheſts) always a thrrd of the 
common complement ; it is, in this caſe, 154 
years. It is. neceflary, therefore, to obſerve, 
that there is another ſenſe of this phraſe, 
which ought to be carefully diſtinguiſhed 
from that now mentioned. It may ſignify, 
« The mean | continuance of any given /ingle, 
« joint, or ſurviving lives, accotding to any 
« given Table of Obſervations :” that is, the 
number of years which, taking them one 
with another, they actually enjoy, and may be 
conſidered as ſure of enjoying; thoſe who live 
or ſurvive beyond that period, enjoying as 
much more time in proportion to their num- 
ber, as thoſe who fall ſhort of it enjoy 4. 
Thus; Suppofing 46 perſons alive, all 40 
years of age; and that, according to Mr. De 
Moivre s Hy pot beſis, one will die every year 
till they are all dead in 46 years; half 46, or 
23, will be their eæpectation of life: That is, 
The number of years. enjoyed by them all, 
will be juſt the ſame as if every one of them 
had lived 23 years, and then died; ſo that, 
ſuppoſing no intereſt of money, there would 
be no difference in value between annuities 
payable for life to every ſingle perſon in ſuch 
a ſet, and equal annuities payable to another 
equal ſet of perſons of the tame common age, 
ſuppoſed to be all ſure of living juſt 23 years 
and no more. , 


* 
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In like manner; the third of 46 years, of 
"5 years and 4 months (a), is the expectation 
zf two joint lives both 40; and this is alſo 
the expectation of the furvivor. That is; 

ſuppoſing a ſet of marriages between perſons 
all 40, they will, one with another, laſt juſt 
this time; and the ſurvivors will laſt the fame 
time. And annuities payable during the con- 
tinuance of fuch marriages would, ſuppoſing 
no intereſt of money, be of exactly the ſame 
value with annuities to begin at the extinc- 
tion of ſuch marriages, and to be paid, during 
life, to the ſurvivors.— In adding together 
the years which any great number of ſuch 
_ marriages and their ſurvivorſhips have laſted, 
. the ſums would be found to be equal. 

One is naturally led to underſtand the 
erpectation of life in the firſt; of the ſenſes 
now explained, when, by Mr. Simpſon and 
Mr. De Moivre, it is called, the number f 
years which, upon an equality of chance, a per- 
ſon may expect to enjoy; or, the time which d 
perſon of a given age may juſtly expect to continue 
in being; and, in the laſt ſenſe, when it is 
called, the ſhare of life due to à perſon. But, 
as in reality it is always uſed in the laſt 
of theſe ſenſes, the former language ſhould 
not be applied to it: And it'is in this laſt 
ſenſe, that it coincides with the ſums of the 
preſent probabilities, that any given ſingle 
or joint lives ſhall attain to the end of the 

(a) See Note (K) at the end of next volume, 
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iſt, 2d, 3d, &. moment, from this time to 
the end of their poſſible exiſtence; or, (in 
the caſe of ſurvivorſhips) with the ſum of the 
probabilities, that there ſhall be a ſurvivor at 
the end of the iſt, 2d, 3d, &c. moments; 
from the preſent time to the end of the 
poſſible exiſtence of ſurvivorſhip. This coin- 
cidence every one converſant in theſe ſubjects 
muſt ſee, upon reflecting, that both theſe 
ſenſes give the true preſent value of a life- 
annuity, ſecured by land, without intereſt of 
money (a). | 1 
This period in joint lives, I have obſerv- 
ed, is never the ſame with the period which 
they have an equal chance of enjoying; and 
in ſingle lives, I have obſerved, they are the 
ſame only on the ſuppoſition of an uniform 
= decreaſe in the probabilities of life. If this 
W decreaſe, inftead of being always uniform, is 
= accelerated in the laſt ſtages of life; the for- 
mer period, in fingle lives, will be % than 
the latter; if retarded, it will be greater. 

It is neceſſary to add, that the number 
expreſſing the former period, multiplied by 
the number of ſingle or joint lives whoſe ex- 
pectation it is, added annually to a ſociety or 
town, gives the whole number living toge- 
ther, to which ſuch an annual addition 
= would in time grow. Thus; ſince 19, or 
the third of 57, is the expectation of two 


() See Note (K) at the end of next volume. 
joint 
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Jo int lives whoſe cammon age is 29, or com: 


mon complement $7 twenty marriages every 
year between perſons of this age would, in 
57 years, grow to 20 times 19, or 380 mar. 
riages always exiſting together. The num- 
ber af ſurvivors alſo ariſing from theſe mar- 
riages, and always in life together, would, in 
twice 57 years, increaſe to the ſame number, 
And, fince the e of a a ſingle life is 
always half its ent; in 57 years like- 
wiſe, 20 fingle perſons aged 29, added annu- 
ally to a town, would increaſe to 20 times 
28.5 or 370; and, when arrived at this 
number, the deaths every year will juſt equal 
the acceſſions, and no further increaſe be 
peel. ® 176 
It appears from hence, that the particu- 
lar proportion that becomes extinct every 
year, out of the whole number conſtantly 
exiſting together of ſingle ot joint lives, 
muſt, wherever this number undergoes no 
variation, be exactly the ſame with the er- 
peftation of thoſe lives, at the time when 
their exiſtence commenced, Thus; was it 
found that a 19th part of all the marriages 
among any bodies of men, whoſe numbers do 
not vary, are diſſolved every year by the 
deaths of either the huſband or wife, it 
would appear that 19 was, at the time they 
were contracted, the expectation of theſe 
marriages. In like manner; was it found 
in a ſociety, limited to a fixed- number of 
N members, 
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members, that a 28th part dies annually out 
of the whole number of members, it would 
appear that 28 was their common expecta- 
tion of life at the time they entered. So 
likewiſe; were it found in any town or di- 
ſtrict, where the number of births and burials 
are equal, that a 2oth or zoth part of the 
inhabitants die annually, it would appear, 
that 20 or zo was the expectation of a child 
juſt born in that town or diſtrict. Theſe ex- 
eftations, therefore, for all ſingle lives, are 
eaſily found by a Table of Obſervations, ſhe w- 
ing the number that die annually at all ages, 
out of a given number alive at thoſe ages; and 
the general rule for this purpoſe, is ** to di- 
« yide the ſum of all the living in the Table, 
eat the age whoſe expectation is required, 
and at all greater ages, by the ſum of all 
that die annually at that age, and above it; 
* or, which is the ſame, by the number (in 
the Table) of the living at that age; and 
half unity ſubtracted from the quotient will 
ebe the required expeation (a). Thus, in 
Dr. Halley's Table, the ſum of all the living 
at 20 and upwards is, 20,724. The number 
living at that age is 598; and the former 
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(a) This rule, and alſo rules for finding in all caſes 
the expectations of joint lives and ſurvivorſhips, may be 
deduced with great eaſe, by having recourſe. to the doc- 
trine of fluxions. In this method, Mr. De Moivre ſays, 
be diſcovered them. See note (K), where an account 
will be given of theſe deductions, omitted by Mr. De 


Moivre, 
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number divided by the latter, and half unity 
(a) ſubtracted from the quotient, gives 34.1; 
for the expeclation of 20. The expectation 
of the ſame life by Mr. Simpſon's Table, 
formed from the bills of mortality of Lon- 
don, 18 28.9 (5). | | 

1 Theſe 


(a) If we conceive the recruit neceſſary to ſupply the 
twaſte of every year to be made always at the end of the 
year, the dividend ought to be the medium between the 
numbers living at the beginning and the end of the year. 
That is, it ought to be taken 4% than the ſum of the liu- 
ing in the Table at and above the given age, by half the 
number that die in the year; the effect of which diminu- 
tion will be the ſame with the ſubtraction here directed.— 
The reaſon of this ſubtraction will be further explained, 
in the beginning of the 4th Eſſay. 

(5) It appears in p. 235 and 236, that the epectations of 
ſongle and joint lives are the ſame with the values of annu- 
ties on theſe lives, ſuppoſing no intereſt or improvement 
of money. In conſidering this ſubject, it will, probably, 
occur to ſome, that, allowing intereſt for money, the values 
of lives muſt be the ſame with the values of annuities 
certain for a number of years equal to the expectations of 
the lives. But care . muſt be taken not to fall into this 
miſtake, The latter values are always greater than the 
former: And the reaſon is, that, tho' a number of ing: 
or joint lives of given ages will, among them, enjoy a fi- 
ven number of years, yet ſome of them will enjoy a much 
greater, and ſome a much 4% number of years. Thus; 
too marriages among perfons, all 29, would, as I have 
ſaid, one with another, exiſt 19 years; and an office 
bound to pay annuities to ſuch marriages during their 
continuance, might reckon upon making 19 payments 
for each marriage. But then, many of Sheſe payments 


would not be made *till the end of go, and ſome not "till 
the end of 40 years. And it is apparent, that on account 
of the greater value of quick than late payments, when 
money bears intereſt, 19 payments ſo made cannot „ 
| | - Worth 
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Theſe obſervations bring me to the prin- 
tipal point which I have had all along in 
riew. They ſuggeſt to us an eaſy method 
of finding the number of inhabitants in a 
place, from a Table of Ober vations or the 
bills of mortality for that place, ſuppoſing the 
yearly births and burials equal. Find by 
„ the Table, in the way juſt deſcribed, the 
« expectation of an infant juſt born; and this; 
% multiphed by the number of yearly births, 
« will be the number of inhabitants.” At 
Breſlaw, according to Dr. Halley's Table, 
though half die under 16, and therefore an 


worth as much, as the ſame number of payments made 
regularly at the end of every year, till in 19 years they 
are all made. 3 

This obſervatian might be employed, to demonſtrate 
further, the error of thoſe who have maintained, that the 
value of a given life is the fame with the value of an an- 
nuity certain, for as many years as the life has an equal 
chance of exiſting, Were this true, an annuity on a lifes | 
fuppoſed to be expoſed to ſuch danger in a particular year 
as to create an equal chance whether it will not fail that 
year, would, at the beginning of the year, be worth no- 
thing, though ſuppoſed to be ſure of continuing for ever, 
# it eſcaped that danger: Nor, in general, would the 
values of annuities on a fet of lives be at all affected by 
4 alterations in the rate of mortality among them, pro- 
vided theſe alterations were ſuch, as did not affect the pe- 
riod during which they had an equal chance of exiſting- 
But there can be no occaſion for taking notice of an 
opinion, Which has been embraced only by perſons ig- 
norant of mathematics, and plainly unzcquainted with 
the genuine principles of calculation on this ſubject.— 
See a pamphlet on Life-Annuities by Nyman Lee, Eſq; 
of the Inner Temple. 
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infant Juſt born has an equal chance of liv- 
ing only 16iyears ; yet his expectation, found 
by the rule I have given, is near 28 years; 
and this, multiplied by 1238, the number 
born annually, gives 34,664, the number of 
inhabitants. In like manner, it appears from 
Mr. Simpfon's Table, that, though an infant 
juſt born in London has not an equal chance 
of living 3 years, his expec7ation is 19 years 
and a quarter. Let us reckon it as high as 
20 years. This number, multiplied by the 
yearly births, would give the number of in- 
habitants in London, were the births and 
burials equal.—The medium of the yearly 
births, for ten years, from 1759 to 1768, 
was 15,710. And 15,710 multiplied by 
20, gives 314,200; which is the number 
of inhabitants that there would be in Lon- 
don, according to the Bills, were the yearly 
burials no more than equal to the births: 
that is, were it to ſupport itſelf in its num- 
ber of inhabitants, without any ſupply from 
the country. But for the period I have 
mentioned, the burials were, at an average, 
22,956, and exceeded the chriſtenings 7, 240. 
This is, therefore, the yearly addition of 
people to London from other parts of the 
kingdom, by whom it is kept up. Sup— 
poſe them to be all, one with another, per- 
ſons who have, when they remove to Lon- 
don, an expectation of life equal to 30 years. 
That is; ſuppoſe them to be all of the age 
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of 18 or 20, a ſuppoſition certainly far be- 

yond the truth. From hence will ariſe, ac- 
cording to what has been before obſerved, an 
addition of 30 multiplied by 7.246 ; that is, 
217, 380 inhabitants. This number, added 
to the former, makes 531,580; and this, I 
think, at moſt, would be the number of in- 
habitants in London were the bills perfect. 
But it is certain, that they give the number 
of births and burials too little. There are 
many burying places which are never brought 
into the bills. Many alſo emigrate to the 
navy and army and country; and theſe ought 
to be added to the number of deaths. What 
the deficiencies ariſing from hence are, can- 
not be determined (a). Suppoſe them equi- 
valent to 6000 every year in the births, and 
booo in the burials. This would make an 
addition of 20 times 6009, or 120,000, to 


(a) Two whole pariſhes are omitted in the bills, or 
Marybone and Pancras pariſhes. The former of theſe 
pariſhes is now one of the largeſt in London. The an- 
nual medium of burials in it for five years to 1771, was 
780. In Pancras pariſh this medium for the ſame period 
was 322, From an accurate account taken in March 
1772 of that part of this laſt pariſh which joins to Lon- 
am, it appeared that the number of inhabitants was then 
3479, of whom 1594 were lodgers, and that the num- 
ber of houſes was 476, of which about 330 had been 
built in ſeven years. Mr. Wales, in a pamphlet of which 
more notice will be taken preſently, gives the annual me- 
dium of burials, for 5 years to 1779, tn Marybene pariſh, 
1145; of births 1008. In Pancras, he gives the burials 
tor the ſame period, 339 3 the births, 234. 
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the laſt number; and the whole number of 
inhabitants would be 651,580. It the by. 
rials are deficient only two-thirds of this 
number, or 4000; and the births the whole 
of it; 20 multiplied by 6000, mult be add- 
ed to 344,290, on account of the defects 
in the births: And, ſince the exceſs of the 
burials above the births will then be only 
5,246; 30 multiphed by 5,246 or 157,380, 
will be the number to be added on this ac- 
count; and the ſum, or number of inhabi- 
tants, will be 591,580.—But if, on the 
contrary, the burials are deficient 6000, 
and the births only 4000 ; 80,000 mult be 
added to 314,290, on account of the defi- 
ciencies in the births; and 30 multiplicd 
by 9,246, or 277, 380, on account of the 
exceſs of the burials above the births; and 
the whole number of inhabitants will be 
671,580. 
Every ſuppoſition in theſe calculations is 
too high. Emprants from London are, in 
particular, allowed the ſame expectation of 
continuance in London with thoſe who are 
born in it, or who come to it in the firmelt 
part of life, and never afterwards leave it; 
whereas it is not credible that the former 
expectation ſhould be ſo much as half the Jat- 
ter. But I have a further reaſon for thinking 
that this calculation gives too high num- 
bers, which has with me irreſiſtible weight. 
It has been ſeen, that the number of inha- 
| bitants 
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bitants comes out leſs on the - ſuppoſition, 
that the defects in the chriſtenings are greater 
than thoſe in the burials. Now it feems evi- 
dent that this is really the caſe; and, as it 
is a fact not attended to, I will here endea- 
your to explain diſtinctly the reaſon which 
proves it. 

The 'proportion of the number of births 
in London, to the number who live to be 10 
years of age, 1s, by the Bills, 16 to 5. Any 
one may find this to be true, by ſubtracting 
the annual medium of thoſe who have died 
under 10 for ſome years paſt, from the an- 
nual medium of births for the fame number 
of years. Now, tho' without doubt Len- 
don is very fatal to children, yet it ſeems in- 
credible that it ſhould be ſo fatal as this im- 
plies. The Bille, therefore, probably, give the 
number of thoſe who die under 10 too great 
in proportion to the number of births; and 
there can be no other cauſe of this, than a 
greater deficiency in the births than in the 
burials. Were the deficiencies in both equal ; 
that is, were the burzals, in proportion to 
their number, juſt as deficient as the Stb: 
are in proportion to their number, the pro- 
portion of thoſe who reach 10 years of age 
to the number born, would be right in the 
Bills, let the deficiencies themſelves be ever 
ſo conſiderable. On the contrary; were the 
deficiencies in the þurzals greater than in the 
births, this proportion would be given too 
R 4 great; 
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great; and it is only when the former are 
Feaſt, that this proportion can be given too 
little.—Thus; let the number of annual 
burials be 23,000; of births 15,700; and 
the number dying annually. under 10, 
10,800. Then 4,900 will reach 10, of 
15,700 born annually ; that i is, 5 out of 16, 
Were there no deficiencies in the burials, 
and were it fact that only ha, the number 
born die under 10; it 3 follow, that 
there was an annual deficiency equal to 42900 
ſubtracted from 10,800, or $5,900, in the 
births.—Were the births a third part too 
little, and the þurzals alſo a third part too 
little, the true number of Birthe, burials, 
and of children dying under 10, would be 
20,933—30,066—and 14,400 z and, there- 
fore, the number that would live to 10 
* of age, would be 6, 533 out of 20, 933, 
r 5 of 16 as before. — Were the births a 
chic part, and the burials ſo much as two- 
fifths wrong, the number of Birth, bu— 
rials, and children dying under 10 would 
be 20, 933 —32, 200 — and 15,120, And, 
therefore, the number that would live to 10 
would be 5,813 out of 20, 933, or five out 
of 18.— Were the births a third part wrong, 
and the þur:als but a 6th, the foregoing num- 
bers would be 20, 93326, 83312, 600; 
and therefore, the number that would live 
to 10 would be 8, 333 out of 20,933, or 5 
out of 12. 56: and this proportion ſeems 
ay 
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as low as is conſiſtent with probability. It 
is ſomewhat leſs than the proportion in 
Mr. Simpſon's Table of London Obſervations ; 
and much leſs than the proportion in the 
Table of Obſervations for - Breflaw. The 
deficiencies, therefore, in the regiſter of 
births, muſt be greater than thoſe in the 
regiſter of 4urials (a) 3 and the leaſt num- 
ber I have given, or 591,589 (5) is neareſt 

| to 


(a) One obvious reaſon of this fact is, that none of the 
births among Jews, Quakers, Papiſis, and the three deno- 
minations of Diſſenters are included in the Bills, whereas 
many of their burials are, It is further to be attended to, 
that the abortive and ſtj]Il-born, amounting to about 600 
annually, are included in the burials, but never in the 
births, If we add theſe to the chriſtenings, preſerving 
the burials the ſame, the proportion of the born accord- 
ing to the Bills, who have reached ten for ſixteen years, 
from 1756 to 1771, will be very nearly one third inſtead 
of five 1 | | 


(b) Mr. Fales, the ingenious maſter of the royal may 
thematical ſchool in Chri/f”'s Hoſpital, has lately, in a 
pamphlet entitled, An Enquiry into the preſent State of the 
Population of England 5 ales, made ſeveral remarks 
on the Obſervations in this Eſſay. He objects particu- 
larly ta this calculation, and expreſſes, p. 12, his ſur- 
prize that it ſhould have eſcaped my attention, that if 
the births are conſiderably more deficient than the bu- 
rials, the expectation of life by which the number of 
theſe births is myultipiied will be greater, particularly at 
this time, when the number of births approaches ſo 
much nearer than it did to the number of burials. 
But Mr. Wales ſhould have obſerved, that in order to be 
certain of not making the number of inhabitants in Lon 
«on leſs than it is, I have all along in this calculation 
reckoned the expectation of a child at birth in London ſo 
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ſhall give the expectation of a child at birth in London 
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to the true number of inhabitants. How. 
ever, ſhould any one, after all, think that 
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high as 20 years; and that this is a greater expectation 
than ſuch a child could have, according to the Bills from 
1759 to 1768, ſuppoſing the deficiencies in the chriſten- 
ings ſo conſiderable as a third, while in the burials they 
In page 15th, he ſays, that ac- 
cording to my Tables for London, formed on the ſuppoſi- 
tion that the burials exceed the births a fourth, the ex- 
pectation of a child 1-0 born in London 1s 20 years and 
three quarters. ad Mr. Wales attended more to this 
ſubject, he would have found, that in reality this ex- 
pectation is no more than 18 and that 20 and three 
quarters is the expectation, according to my Tables, not 
of a child juſt born in London, but of all the inhabitants 
of London at the time they enter it. See the 4th Eſſay 
towards the middle, and the Tables for London in the 
Collection of Tables. He would alſo have found, 
that even in the preſent improved ſtate of London it is 
not poſſible, without aſſuming ſuppoſitions which are 
perfectly extravagant, to frame a table from the Bills that 


much more than 20. He intimates, however, that it 
may now approach even to 254; but concludes, tho' he 
could not ſtop to make the calculation, that it cannot be 
leſs than 24. He will ſee how wrong he has been in 
drawing this concluſion, if he will conſult the Eſſay, 
and the Tables to which I have juſt referred. The 16th 
Table, in particular, gives the probabilities of life be- 
tween 8 and 16 higher than (according to Mr. Wales's 
account) they have been found to be among the children 
in Chri/Ps Hoſpital for 20 years before 1781. It gives them 
likewiſe too high after 20; and yet even this Table 
makes the expectation of a child juſt born in London 
only 194. — Mr. Wales, in conſequence of concluding 
without calculation this expectation to be 24, makes the 
inhabitants of London to be 625, 131. Had he taken 
it at 20, he would have taken it higher than it is, and 


by 


* 
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it is not improbable that only 5 of 16 ſhould 
live in London to be 10 years of age; or that 
above #wwo-thirds die under this age; the con- 
ſequence will ſtill be, that the foregoing cal- 
culation has been carried too high. For it 
will from hence follow, that the expeZation 
of a child juſt born in London muſt be far 
ſhort of the number at which I have taken 
it, or of 20 years.—It is only 194 on the 
ſuppoſition that half die under 3 years of 
age, and that 5 of 16 live to be 29 years of 
age, agreeably to Mr. Simpſon's Table. But 
if it is indeed true, that Ya, die under 2 
years of age, and 5 of 16 under 10, agree- 
ably to the Bills, this expectation cannot be 
ſo much as 17; and all the numbers before 
given will be conſiderably reduced. 

Upon the whole: I am forced to con- 
clude from theſe obſervations, that the ſe- 
cond number I have given, or 651,580, 
though ſhort of the number of inhabitants 
commonly ſuppoſed in London, is, very pro- 
bably, much greater, but cannot be , 
than the true number. Indeed, it is in ge- 
neral evident, that in caſes of this kind num- 


by proceeding on his own principles found that the inha- 
bitants of Londen cannot be ſo many as 528,859. | 

I cannot conclude this Note without adding, that tho? 
it appears from hence, that Mr. Wales has been much 
too haſty in ſome of his remarks, yet I think myſelf 
greatly obliged to him for them. It will come in my 
5 6 take notice of more of them in the courſe of this 
Work, h 


bers 
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bers are very much over- rated. The inge. 
nious Dr. Brakenridge, 14 years ago, when 
the Bills were lower than they are now, 
from the number of houſes, and allowin 
ſix to a houſe, made the number of inhabi- 
tants 751,800. But he has taken the num- 
ber of houſes much greater than it really 
is; and ſix to a houſe is probably too large 


an allowance (a). 
Another 


(a) Vid. Phil. TranſaQions, Vol. XLVIII, p. 788. 
In a paper ſubſequent to this, read to the Royal Society 
in March 1758, Dr. Zrakenridge tells us, that in a late 
ſurvey it appeared, that in all Midaleſen, London, W:/i- 
minſter, and Southwark, there were 87,614 houſes, of 
which 19,324 were cottages, and 4810 empty. And he 
acknowledges, that this, if right, proves London to be 
much leſs populous than he had made it. See Phil. 
Tranſ. Vol. L. p. 471.—Mr, Maitland gives two ac- 
counts of the number of houſes within the Bills. One 
carefully taken from the books of all the pariſhes and 
precincts belonging to Lenden; and another taken from 
a particular ſurvey in 1737, made by himſelf with in- 
credible pains. The firſt account makes the number of 
houſes 85,805. The ſecond account makes it 95,968. 
And the reaſon of the difference he obſerves, is, that 
many landlords of ſmall places paying all taxes, they 
are in the pariſh books reckoned as ſo many ſingle houſes, 
though each of them contain ſeveral houſes. See Mr. 
Maitland's Hiſtory of London, 2d Book at the end. It 
will be obſerved preſently, that the number of inhabi- 
tants in London in 1737, was conſiderably greater than 
it is now. 

From a Table which I have given at the end of this 
Eflay, containing the reſults of actual ſurveys of the 
number of inhabitants, houſes, and families in many 


diflerent places, it will appear that five to a houſe may 
; not 


I 
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Another method which Dr. Brakenridge 
took to determine the number of inhabi- 
tants in London was from the annual num- 
ber of burials, adding 2000 to the Bills for 
omiſſions, and ſuppoſing a zoth part to die 
every year. In order to prove this to be a 
moderate ſuppoſition he obſerves that, ac- 
cording to Pr. Halley's Obſervations, a 34th 
part die every year at Bre/ſlaw. But this 

obſer- 


not be much too ſmall an allowance for Lox DON; but 
that it certainly is too lange an allowance for ENGLAND 
in general. And this will prove that Dr. Brakenridge 
has over-rated the number of people in ENGLAND as well 
as in Loxpox. In a letter to George Lewis Scott, Eſq. 
publiſhed in 1756 in the Phil. Tranſ. Vol. xlix. p. 877, 
he ſays, that he had been certainly informed that the 
number of houſes rated to the window-tax was 690,000. 
The number of cottages not rated, he adds, could not 
exceed 200,000; and from theſe data, by allowing fix 
to a houſe, he makes the number of inhabitants in EN G- 
LAND: to be 5.240,000.—Dr.-Brakenridge was much mif- 
taken with reipect to the cottages. Their number in 
1761 was (according to the returns of the ſurveyors of 
the houſe duties) 276,149; and the whole number of 
houſes. in England and Wales was in the ſame year 
980,692.—In 1777, according to the ſame returns, the 
cottages were 251,261, and the whole number of houſes 
952,734. Let, however, the number of houſes now in 
England and Wales be called a million, and the number 
of people will be four millions and a half, or five mil- 
lions at moſt. See a more particular account in my Eſ- 
fay on the Population of England from the Revolution to 
the preſent time, printed for Mr. Cadell in 1780.—The 
number of houſes in Ireland in 1754 was 395,439. In 
1767 it was 424,046 ; according to the account in the 
Gentleman's and Citizen's Almanack, publiſhed at Dub- 
lin. 
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obſervation was made too inadvertently, 
The number of. annual. burials there, ac- 
cording to Dr. Halley's account, was 1174, 
and the number of inhabitants, as deduced 
by him from his Table, was 34, ooo; and 
therefore a 29th part died every year. Be- 
ſides ; any one may find, that in reality the 
Table is conſtructed on the ſuppolition, that 
the whole number born, or 1238, die ever 
year; from whence it will follow that a 
28th part died every year (a). Dr. Braken- 
ridge, therefore, had he attended to this, 
would have ſtated a 24th part as the pro- 


lin. Let 41 be allowed to a houſe, and the number of 
people in Ireland will be 1.908,207.—The inhabitants of 
Scotland conſiſted 28 years ago of between 16,000 and 
17,000 Papiſis, and between 1.240, ooo and 1.280,000 
Proteſtants, according to an eſtimate which was made, I 
am informed, with labour and expence by the Rev. Dr. 
Webſter. —It follows, therefore, that the whole number 
of people in Britain and Ireland muſt be about eight mil- 
lions. In the Supplement in the next volume I ſhall 
have occaſion to fay more on this ſubject, and to take 
notice of the arguments offered by Mr. Wales and Mr, 
Howlett, to prove that our population is increaſing. 


(a) Care ſhould be taken, in conſidering Dr. Halls's 
Table, not to take the firſt number in it, or 1000, for ſo 
many juſt born. 1238, he tells us, was the annual me- 
dium of births, and 1000 is the number he ſuppoſes all 
living.at one year and under. It was inattention to this 
that led Dr. Brakenridge to his miſtake, ; 

It will be ſhewn in the 4th Eſſay, that the number of 
the living under 20, is given too high in this Table; 
and from hence it will follow, that more than a 28th 
part of the inhabitants die at Bre/aw annually. 


portion 
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portion that dies in London every year, and 
this would have taken off 150,000 from 
the number he has given. But even this 
muſt be leſs than the juſt proportion. For 
let three-fourths of all who either die in 
London or migrate from it, be ſuch as have 
been born in London; and let- the reſt be 
perſons who have removed to London from 
the country, or from foreign nations. 'The 
erpectation of the former, it has been ſhewn, 
cannot be 20 years; and 30 years have been 
allowed to the latter. One with another, 
then, they will have an expectation of 223 
years. That is; one of 22 will die every 
year (a). And, conſequently, ſuppoſing the 


annual 


(a) The mean number of inhabitants in Rome, of all 
ages and conditions, for ten years ending in 1771, was 
158,957. The annual medium of births for the ſame 
time was 4851; and of burials 7367. One in 214, 
therefore, died annually. See Phil. Tranſ. Vol. 65, 
p. 445. In 1752, the accurate and diligent Mr. Struz# 
rook particular pains to determine the number of inha- 
bitants in Am/terdam ; and the reſult of his enquiry was, 
that very probably it did not amount to 200,000. The 
annual medium of burials for fix years, from 1747 to 
1752, was 8247; and for hve years, from 1772 to 1776, 
it was 8447. One in 24, therefore, died annually.— 
At Amflerdam, there is a great number of Jews, and 
their burials are not included in the Bills. There muſt, 
I ſuppoſe, be other deficiencies, and an allowance for 
theſe would, I doubt not, increaſe the proportion of in- 
Habirants who die annually, to one in 21 or 22.—At 
Dublin, in the year 1695, the number of inhabitants 
was found, by an exact ſurvey, to be * 1 

| hilof.. 
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annual recruit from the country to be 
7000 (a), the number of births 3 times 
7000 


Philoſ. Tranſactions, No. 261). I find no account of 
the annual burials juſt at that time; but from 1661 to 
1681, the medium had been 1617; and from 1715 to 
1728 it was 2123. There can, thetefore, be no mate- 
rial error in ſuppoſing that, in 1695, it was 1800; and 
this makes 1 in 22 to die annually, See Dr. Short's Com- 
parative Hiſtory, p. 15, and New Obſervations, p. 228.— 
The annual medium of burials for five years ending in 
1775, in Mancheſter and Salford, was 973. The num- 
ber of inhabitants in 1773 was 27,246. About a 28th 
part, therefore, died annually. But it ſhould be con- 
ſidered here, that Mancheſter increaſes faſt by acceſſions 
from the country, and that the effect of ſuch an increaſe 
muſt be to raiſe the proportion of inhabitants to the deaths, 
. and alſo the proportion of the births and weddings to the 
burials, higher than they would otherwiſe be. — The an- 
nual medium of burials at Stockholm in Sweden, from 
1758 to 1763, was 3802, The number of inhabitants 
in 1763 was 72,979. One in 19 therefore died annually. 
See a memoir by M. Vargentin, in the 15th Vol. of the 
Collection Academique, printed at Paris 1772. 

Mr. Maitland, in his Hiſtory of London, Vol. II. 
page 744, by a laborious, but too unſatifactory inveſti- 
gation, makes 1 in 244 to die in London annually; and 
on the ſuppoſitions, that this is the true proportion 
dying annually, at all times, in London, and that the 
deficiencies in the burials (including the burials in Ma- 
rybone and Pancras pariſhes) amount to 3038 annually ; 
he determines, that the number of inhabitants within the 
bills was 525,903, in the year 1737. 

The number of burials not brought to account in the 
Bills is, probably, now much greater than either Dr. 
Bratenridge or Mr. Maitland ſuppoſe it. I have reck- 
oned it ſo high as 6000, in order to be more ſure of not 
falling below the truth. - | 

It will appear in the laſt Eſſay, with an evidence little 
ſhort of demonſtration, that, at leaſt, 1 in 204 die x 

| nually 
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5000 of 21,000, and the burials and migra- 


tions 28,000 (which are all very high ſup- 
poſitions), 


hually in London, and that, conſequently, the number of 
inhabitants, if the burials are 26, ooo, cannot exceed 
539, 500. 5 5 


(a) Mr. Wales, tho? he ſeems to acknowledge that for- 


merly the number of annual recruits from the country to 
London was much greater than it is here ſuppoſed, yet 
teckons that how it may be fairly ſtated at no more than 
1779. See Mr. Wales's Enquiry p. 16. It may be proper 
to conſider here how improbable ir is that ſuch a change 
as this ſhould have taken place at a time when the com- 
munication between London. and the country has been 
made ſo eaſy as it is; and when alfo a diſpoſition to mi- 

rate to London ſeems to be more prevalent than ever, — 
But it is unneceflary to inſiſt on this, for in the 4th Eſ- 
fay it will be proved by decifive evidence, that theſe recruits 
cannot even noto be fo little as double the number at which 
Mr. Wales has ſtated them. It is true indeed; that tho” the 
burials have been falling, the chriſtenings have been riſing, 
for the laſt ten years. But this does not neceſſarily imply, 
that the emigrants from the country are leſs numerous 
than they were, It may, on the contrary, be owing to 
a greater afſtux of people to Londen in the prolific ſtages 
of life occaſioning an increaſe of the chriſtenings, with- 
out at preſent occaſioning ſuch an increaſe of the burials 
as is ſufficient to balance the cauſes that diminiſh them. 
The Lying-in Hoſpitals lately eſtabliſhed in London in- 
creaſe the chriſtenings, by drawing many into them to 
lye-in who teſide out of the limits of the Bills; and the 
burials are diminiſhed by the cuſtom of ſending infants ta 
be nurſed in the country, by the new. burying grounds 
which have been lately opened, and particularly by an AR 
of Parliament which we owe to the humanity-of Mr. 


Hamway, paſſed in 1767, and requiring all pariſh infants to 
be ſent in three weeks into the country to be nurſed there 
The improved ſtate of London with re- 


for ſix years. | 
ſpect to healthineſs might be alſo here mentioned; but 


this has been greatly over-rated. The values of lives in 


Vor. I. London 
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poſitions), the number of inhabitants will be, 
224 multiplied by 28,000, or 630,000 (a). 
1 will juſt mention here one other in- 
ſtance of exaggeration on the preſent ſub- 
ject. | 
a Mr. Corbyn Morris, in his uſeful Obſerva- 
tions on the paſt growth and preſent ſlate of the 
city of London, publiſhed in 1751, ſuppoſes 
that no more than a 60th part of the inhabi- 
tants of London, who are above 20, die every 
year, and from hence he concludes that the 
number of inhabitants was near a million. 
In this ſuppoſition there was an error of at 


London after the age of 20, are much the fame that they 
were 40 years ago; and there is no evidence to prove, 
that they are much greater before 20. This will be ſhewn 
at the end of the 4th Eſſay, and in the Obſervations 
on Table 15th. in the next volume. — According to 
Mr. Howlett's account, in page 91, of his Examina- 
tion of my Eſſay on. the Population of England and 
Wales, above 2000/deaths of children under two years 
of age have been taken out of the Bills by the Pariſlt 
Act juſt mentioned, This probably goes much be- 
yond the truth. Should the true number be only a 
thouſand, it will follow that the ſtate of infants in London 
is but little mended. For on this ſuppoſition a thouſand 
muſt be added to the number given in the Bills as dying 
under two years of age, which will make it near half the 
number born as it was 20 years ago. But the addition of 
2000 would make the mortality of infants. (ſuppoſing 
pariſh infants not ſent into the country) greater now in 
London than it ever was. 5 


(a) If with Mr. Wales the annual recruit is taken at 
no more than 1779, the inhabitants on the high ſuppoli- 
tions here made that the burials are 28,000, the expecta- 
tions at birth 20, and at migration 30, will be only 
577790. | 8 ae 
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leaſt one half. According to Dr. Halley's 
Table, it has been ſhewn, that a 34th part 
of all at 20 and upwards, die every year at 
 Breflaw. In London, a 29th part, according 
to Mr. Simpſon's Table, and alſo according 
to all other Tables of London Obſetvations. 
Had, therefore, Mr. Morris ſtated a zoth f 
part of all above 20 dying annually in Lan- 9 
don, he would have gone beyond the truth, 
and his concluſion would have been 400,000 
leſs than it is. IFN, 
Dr. Brakenridge obſerved, that the num- 
ber of inhabitants, at the time he calculat- 
ed, was 127,000 leſs than it had been. The 
Bills have lately advanced a little, but till 
they are much below what they were from 
1717 to 1743. The medium of the annual 
births, for 20 years, from 1716 to 1736, was 
18,000, and of burials 26,529 ; and, by cal- 
culating from hence on all the ſame ſuppo- 
fitions with thoſe which made 651,580 to 
be the preſent number of inhabitants in Lan- 
don, it will be found that the number then 
was 735,840, or 84,260 greater than the 
number at preſent (a). London, therefore, 
for the laſt 30 years, has been decrealing ; 
and though now it is increafing again, yet 
S there 


(a) In the Eſſay on the Population of England and 
Wales, 1 have mentioned ſeveral facts which feem to 
ſhew, that even ſo long ago as the Revolution, London 
was more populous than it is at preſent, The chief of 
theſe facts are the following: 

r S 2 Firſt; 


260 On the Eæpeclation of Lives; 


there is reaſon to think that the additions 
lately made to the number of buildings 
round it, are owing, chiefly to the increaſe 

of 


Firſt; The returns in 1777 of the ſurveyors of the 
houſe and window duties make the number of houſes 
then in Southwark, Weſtminſter, London, and all Midale- 
fex, including cottages and uninhabited. houſes, to be 
90,578.—Sir William Petty, in 1687, ſays, that the 
number of houſes, (which he expreſsly diſtinguiſhes from 
families) in London appeared by the regiſter to be 105, 3; 
See his Political Arithmetic, p. 74. His words in p. 79 
are, „by certificate from the hearth- office, I find the 
„ houfes within the Bills of Mortality to be 106,315.“ — 
Dr. Davenant's account agrees with this, who, from the 
fame hearth- office, gives 111,215 as the number of houſes 
in London (excluſive of Southwark) WWeſiminfler, and all 
Midaleſex, on Lady-day 1690. See Dr. Davenant's 
Works, Vol. 1. p. 38. The annual average of re- 
giſtered burials alſq for five years beſore 1690 was near 
2000 more than it has been for the laſt five years. 

This ſeems as direct evidence as can well be given in a 
point of this kind. In order to give more weight to the 

fact laſt mentioned, I have, in the Eſſay juſt referred to, 
obſerved that there are twelve. pariſhes now. included in 
the Bills, which were omitted formerly. But Mr. 
IV ales has very properly corrected me in this inſtance by 
obſerving, that theſe” parithes at the time they were ad- 
ded to the Bills were new pariſhes formed out of old 
pariſhes, which had been always included in the Bills. 
There is, therefore, no ſuch regard due to this omiſſion 
as I imagined.— It may be farther obſerved with reſpect 
to the exceſs of the burials at the Revolution, that the 
deficiencies in the regiſter of burials are greater now than 
they were then; and there are two cauſes. that may pol- 
ſibly have produced this effect. Firſt, the opening of 
ſome burial places among the Methodifts, where many 
are now buried who uſed to be buried in churches. And, 
Secondly, the interment out of the Bills of the greater 
part of the pariſh-children who die, in conſequence of 
the Act of Parliament mentioned in the note, p. 257-— 
15 | There 


, 
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of luxury, and the inhabitants requiring 
more room to live upon (a). "N09 

| 1 10 


There are, however, other cauſes which have leſſened 
theſe deficiencies; and, particularly, the decreaſe of 
the three denominations of Diſſenters in London. My 
own recolle&tion, as well as a great deal of other evi- 
dence, leaves me no room to doubt of this. Mr. How- 
lt, however, in the pamphlet. already quoted, aſlerts 
the contrary ; and gives a liſt of burials among Diſ- 
ſenters, which makes their number more than three 
times greater than it was when Mr. Maitland pub- 
liſhed his Hiſtory of London. But this is all a miſtake. 
The principal burying places in his liſt happen to 
be places lately opened, to which, partly from a re- 
ard to cheapneſs, not Diſſenters only, but people of 
211 ſorrs are brought to be buried, This is particularly 
the caſe with Coughland's ground, Holywell Mount, and 
Britain's ground, Hhitechapel.—T he chief burying place 
of Difſenters has always been Tindall's ground in Bunhill 
Field:; but even this is by no means confined to Diſ- 
ſenters, and the number of burials in it has been for a 
courſe of years decreaſing; and inſtead of being now, as 
Mr. Howlett gives it, 1400 annually, is not a third of 
this number. In 1779 the exact number was 434, ac- 
cording to an account which has been extracted for me 
from the Regiſter, be 


(a) The medium of annual burials in the 97 pariſhes 
within the walls was, R WE" Ts 
From 1655 to 1664, — 3264 
From 1680 to 1690, — 3139 


From 1730 to 1740. — 2316 
From 1758 to 1768, — 1620 
From 1771 to 1780, — 1491 


This account proves, that though, ſince 1655, Lond 
has doubled its inhabitants, yet, within the walls, they 
have decreaſed; and ſo rapidly for the laſt 40 years as to 
be now reduced to leſs than half,—The. like may be ob- 
ſerved of the 17 pariſhes immediately without the walls. 
Since 1730, theſe pariſhes have been decreaſing ſo faſt, 
6 1 that 


* | 
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It ſhould be remembered, that the num. 
ber of inhabitants in London is now ſo much 
Jeſs as I have made it, than it was 40 years 
ago, on the ſuppoſition, that the proportion 
of the omiſſions in the births to thoſe in the 
burials, was the ſame then that it is now. 
But it appears that this is not the fact.— 
From 1728, (the year when the ages of the 
dead were firſt given in the Bille) to 1742, 
near five- ſixths of thoſe who were born died 
under 10, according to the Bills. From 
1742 to 1752 three quarters: And ever 
ſince 1752, this proportion has ſtood nearly 
as it is now, or at ſomewhat more than two- 
thirds. The omiſſions in the births, there- 
fore, compared with thoſe in the &4yrzals, 
were greater formerly ; and this muſt render 
the difference between the number of inha- 
bitants now and formerly ſomewhat leſs con- 
fiderable than it may ſeem to be from the 
face of the Bills. One reaſon, why the 
proportion of the amounts of the births and 
burials in the Bills, comes now nearer than 


that the annual burials in them have ſunk from 8672 to 
near 5000, which. is lower than they were before the 
year 1660, In IW:ftmin/ter, on the contrary, and the 
23 out-pariſhes in Mrddleſex and Surrey, the annua! 
burials have ſince 1660 adyanced from about 4009 to 
16,c00, the medium for ſome years before 1769.-—— 
'Theſe facts prove, that the inhabitants of London are 
now much leſs crawded together than they were. It 
appears, in particular, that within the 4walls the inbabi- 
tants take as much room to live upon as double their 
number did formerly.— The very ſame concluſions may 


be drawn from an examination of the chriffenings, _ 
| | e It 


* 
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it did, to the true proportion, may, per- 
haps, be, that the number of Diſſenters is 
leſſened (a). 
I will add, that it is probable that London 
is now become leſs fatal to children than it 
was ; and that this is a further circumſtance 
which muſt reduce the difference I have 
mentioned; and which is likewiſe neceſſary 
to be joined to the greater deficiencies in the 
births, in order to account for the very ſmall 
proportion of children who ſurvived 10 years 
of age, during the two firſt of the periods I 
have ſpecified. —Since 1752, London has been 
thrown more open. The cuſtom of keeping 
country-houſes, and of ſending children to 
be nurſed in the country, has prevailed more. 
But, particularly, the deſtructive uſe of ſpi- 
rituous liquors among the poor has been 


checked (5). | 
| | I have 


= 


(a) See the end of the Note in page 260. | 

- (5) The enquiry in the preceding pages into the num- 
ber of inhabitants in London was firſt publiſhed above 
eleven years ago. Four years ago (or in 1777) the ſur- 
veyors of the houſe and window duties were ordered to 
make returns to the tax-cflice of the number of houſes of 
all ſorts in London, Southwark, II eſiminſter, and the county 
of Middleſex. The number returned was 90, 570. This 
ſeems to leave no room for much diſpute. Allowing ſix 
to a houſe, the number of inhabitants within the Bulk, 
with the addition of the whole county, will be 543,420. 
See the Note in p. 260 and 252; and a more particular 
account in my Eſſay on the Population of England from the 
Revolution to the a ap time. 

Mr. Wales, in the pamphlet quoted in the Notes, p. 


249 and p. 257, without taking any notice of theſe re- 
. 84 turns, 


OY 
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I have (hewn that in London, even in its 
preſent ſtate, and according to the moſt mo- 
| | - derate 


turns, calculates the number of houſes and inhabitants in 
London in the following manner. —Mr. Maitland, in 
1737 (when the regiſtered births for 20 years had been 
above a thouſand per ann. and the burjals above 6009 
per ann. more than they are at preſent) found the number 
of houſes in London to be 95,968. To this number Mr, 
Wales adds 4032, in order to make vp 100, ooo; and by 
allowing 6; to each houſe, finds the number of inhabitants 
to be 650,000. 4 

Leaving the reader to judge as he pleaſes of this calcu- 
lation, 1 ſhall reckon myſelf more out of danger of be- 
ing wrong in following the documents I have juſt men- 
tioned, and in ſtating from them the inhabitants of Lon- 
don within the Bills, with the addition of Pancras and 
AMaryhbone pariſhes, at haf a miliiom.—The annual me- 
dium of burials for the five years ending in 1780 was, 
according to the Bills, 20,743. Add 6oco for omiſ- 
ſions, and the number of hurials will be 26,743, or a 
19th part nearly of the inhabitants, which is the pro- 
portion dying annually at Szoc#ho/m. See the Note, 

256. 

l If the omiſſions are only 3038, agreeably to the reſult 
of Mr. Maitland's enquiries, one in 21 will die an- 
nually.—Mr. Hewlett, in bis Examination already quoted, 
p- 91, makes the deficiencies in the burials to be much 
greater than either of theſe eſtimates, He reckons that a 
deficiency of 2100 burials has been occaſioned by the 
Act of Parliament, requiring pariſh infants to be nurſed 
for ſix years in the country, which implies that ſo many 
now die annually in the country who ought to be included 
in the Bills. But this is not his meaning; for he ſays, 
that of 2800 infants which come annually. upon pariſhes, 
and are required to be removed in three weeks into the 
country, only 250 die there in fix years; whereas 450 die 
in the three weezs before their removal. The deficiency, 
therefore, in the Bills ariſing from hence, can be only | 
250. But this garries us to the contrary extreme, and 
makes the probabilities of the duration of life * in- 
e Me Sn I . fants, 
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derate computation, half the number born 
die under three years of age. In Vienna and 
| , Stock- 


fants, committed by pariſhes to the care of foſter-mo- 
thers, to be much greater than were ever known amon 
infants in the beſt ſituations. Mr. Howlett's meaning ap- 
beats to be, that 2100 deaths are prevented annually by 
this Act of Parliament. The obſervation. juſt made 
ſhews, that it is impoſſible this ſhould be true; but ſup- 
poling it true, it will be obvious, that a prevention of 
deaths ought not to be reckoned among deficiencies ; for 
on the ſame ground the deaths prevented by cleanſing and 
opening the ſtreets, and other ſalutary regulations, might 
be ſo reckoned, —This Act of Parliament has undoubtedly 
prevented a great number of deaths. Before it was 
aſſed, almoſt all pariſh infants died in the firſt' fx years, 
Len us reckon that zow of 2800 brought annually into 
workhouſes, only a thouſand die in this time, after be- 


ing remoyed in three weeks into the country to be 


nurſed, This would be a change unſpeakably for the 
better; and it would imply that the probabilities of the 
duration of life among them is higher than is common 


among children in Loudon. On this ſuppoſition the de- 


hciency under conſideration will be a hauſand; and it 
will appear that 1100 ought to be taken from Mr. Fow- 
lett's total of deficiencies. But much greater deductions 
 Ought.to be made on other accounts, — He gives 2000 as 
a deficiency occaſioned by carrying out fo many to be bu- 
ried in the neighbouring villages, without making any al- 
lowance for the burials brought in. He gives alſo the 
burials in the Ea/t- India ſhips ſerving abroad; the burials 
in the boſpitals, Northampton: chapel, Bunhill, as all burials 
of perſons reſiding within the Bills; and thus makes the 
deficiencies amount to 11,273, and the total of annual bu- 
rials to 31,941. He farther calculates that the kingdom 
in general, and Londen in particular, is improved a tenth 
in healthinefs ; and on this account he adds a tenth to the 


total juſt mentioned, and in this way makes the number 


of inhabitants in London to be about 800,000. — Such are 
Mr. Howlett's calculations. In his liſt of deficiencies he 
ſets down 1400 for the annual hurials in Bunhill, From 
| | the 


1 
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Stockholm, under two. In Mancheſter, under 
five. In Norwich, under five. In Nor- 
thampton, under (a) ten. — But it appears 
from Graunt's (5) accurate account of the 
births, weddings, and burials in three 
country pariſhes for go years; and alſo, 
from Dr. Short's' collection of obſervations 
in his Comparative Hiſtory, and his Treatiſe, 
entitled, New Obſervations on Town and 
Country Bulls of Mortality; that in country 
villages and pariſhes, the major part live to 


the note in p. 261, it appears that this number is near 
1000 greater than the truth.— The annual burials at Vor- 
thampton- chapel, Clerkenwell, opened about four years ago, 
he makes to be 2080. The information I have received 
from thence is, that, taking one week with another, they 
may be reckoned at preſent 30 in a week, or 1560 in a year, 
This, probably, Mr. Howlett has miſtaken for 40 in a 
week, and thus has been led to make them 2080 in a year, 
They are, however, increaſing, and every year dimi- 
niſhing more and more the burials in the churches, the 
lownels of the fees gaining for this burying ground, and 
the other burying grounds mentioned in the note p. 261, a 
particular preference among the lower ranks of people. 


(a) See the Tables at the end of this work. The 
whole number buried in the pariſh church of Manchester 
for fix years, from 1773 to 1778, was 4126, of whom 
2.174 were children under five. But it muſt be conſi- 
dered, that in this town the births exceed the burials, 
and that conſequently, the Bills give the proportion dying 
in childhood too high, 


(2) See Natural and Political Obſervations on the Bills of 
Mortality, by Capt. John Graunt, F. R. S—See alſo Mr. 
Derham's Phiſico-Theology, p. 174, where it appears, that 

in the pariſh of Aynho in Northamptonſbire, tho? the births 
had been, for 118 years, to the marriages as 6 to 1; yet 
the burials had been to the marriages bas as 33 to 1. 


3 mature 


the State of London, Population, &c. 267 
mature age, and even to marry.” In the 
pariſh of Holy-Croſs (a), near Salop, it ap- 
pears from a curious regiſter, which has 

0 kept by the Rev. r. Gorſuch, the 
vicar, that, of 655 who have died there at 
all ages for the laſt 20 years, 321, or near 


(a) This pariſh contains in it a village which is a part” 
of the ſuburbs of Shrewſbury. It conſiſts of 1400 acres 
of arable and paſture land; beſides 300 acres taken up 
by houſes and ardens. It is ſix miles in circumference ; 
half of which Ties along the banks of the river Severn, — 
I mention theſe particulars to ſhew, that it may be reck- 
oned a country pariſh ; tho', perhaps, not perfectly ſo, on 
account of its nearneſs to Shrewſbury. The chriſtenings 
in it exceed the burials in the proportion of 15 to 133 
and the, number of inhabitants {moſtly labouring peo- 
ple) has, for the laſt 20 years, kept nearly to 1050, 
without any conſiderable increaſe.— The regiſter of this 

ariſh from 1750 to 1760, has been publiſhed in the 

IId volume 7 the Philoſophical Tranſaftions, Part I. 
Art. 25. And a continuation' of it from 1760 to 
1770, in the LXTi Volume, p. 57. It is kept with 
particular care and accuracy by Mr. Gorſuch ; and fur- 
niſhes very uſeful data for determining the value of 
country lives,—lIt deſerves to be mentioned particularly, 
that no foreigners or /irangers, who happen to die in this 
pariſh, or who may be brought into it to be buried, are 
entered into the regiſter ; Nor are any of the fixed inha- 
bitants omitted, tho' carried out to be buried. 

Nov. 1781. Mr. Gorſuch has lately been ſo kind as ta 
favour me with a further continuation of his Obſerva- 
tions to 1780, which makes them complete for 30 years. 
An abſtract of them, and a Table of the decrements of 
life deduced from them, which 1 reckon one of the moſt 
correct that has been ever publiſhed, will be ſound in the 
Collection of Tables in the next Volume. The con- 
cluſions mentioned above are cogfirmed by the addition of 


theſe laſt Obſeryations, 
One 


5 


* 


And, by forming a Table 0 
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dh; 2 4 » F971, Fl £5: v9 5481 
one half, have lived to 30 


Fe of age: 
Obſervations 
from this regiſter, in the manner which 
will be deſcribed in the laſt Eſſay, I find 
that a child juſt born in this pariſh has an 
expectation of 33 years; and that, in ge- 


,neral, under the age of 5o, the expectations 


of lives here exceed thoſe in London, in the 

oportion of about 4 to 3.—ln the pariſh of 
Ackworth, Yorkſhire, it appears, from an exact 
account kept by Dr, Lee, of the ages at which 
all died there for 20 years, or from 1747 to 
1767, that half the inhabitants live to the 
age of 46—In the province of Vaud, Swit- 
zetland, conſiſting of 112,951 (a) inhabitants, 
half live to 41.—So great is the difference 


between the duration of human life in 


towns and in the country.—Further evidence 
for the truth of this obſervation may be de- 
duced from the account given by Dr. Thoma: 
Heberden, and publiſhed in the Philoſophical 
Tranſactions (Vol. LVII. p. 461), gf be 


increaſe and mortality of the inhabitants of th: 
ftand of Madeira. In this iſland, it ſeems, 
the weddings have been to the births, for 


8 years, from 1759 to 1766, as 10 to 48.8; 
and to the burials, as 10 to 27.5, or 9 to 
24.75. Double theſe proportions, there- 


fore, or the proportion of 20 to 45.8, and 
of 18 to 24.75, are the proportions of the 


() See the Supplement in the next Volume. 
num- 


%. 
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number marrying annually, to the number 
born and the number dying. Let one mar- 
riage in three be a 2d or (a) 3d marriage on 
the fide of either the man or the woman ; 
or, in other words, let one in ſix of all that 
marry be widows and wwidowers; and g mar- 
riages will imply 15 perſons who have grown 
up to maturity, and lived to marry once or 
oftener ; and the proportion of the number 
marrying annually the firſt time, to the 
number dying annually, will be 15 to 
24:75, or 3 to 5, It may ſeem to follow 
from hence, that in this iſland three-fifths 
of thoſe who die have been married ; and, 
conſequently, that only two-fifths of the 
inhabitants die in childhood and celibacy ; 


and this would be a juſt concluſion were 


there no increaſe, or had the births and bu- 
rials been equal. But it muſt be remem- 
bered, that the general effect of an increaſe 
while it is going on in a country, is to ren- 
der the proportion of perſons marrying an- 
nually, to the annual deaths, greater, and to 
the annual births leſs, than the true propor- 
tion marrying, out of any given number 
born. This proportion generally lies be- 
tween the other two proportions, but always 


(e) This proportion is taken from fac. In all Pome- 
rania, during q years, from 1748 to 1756, the number of 


perſons who married was 56,9565 and of theſe, 10, 586 


were widows and widetwers. Suſmilch's Works, Vol. I. 
Tables, p. 98. 
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neareſt to the firſt (a); and, in the preſent 
caſe, it cannot be ſo little as one half. A. 
| greeably 


(a) In a country where there is no increaſe or de. 
creaſe of the inhabitants, and where alſo life, in its firſt 
periods, is ſo ſtable, and marriage ſo much encouraged, 
that half of all who are born live to be married, the an- 
nual births and burials muſt be equal, and alſo quadruple 
the number of weddings, after allowing for ad and 3d 
marriages. Suppoſe in theſe circumſtances (every thing 
elſe remaining the ſame) the probabilities of life, during its 
firſt ſtages, to be improved. In this caſe, more than ha} 
the born will live to be married, and an increaſe will take 
place, The births will exceed the burials, and both fall 
below quadruple the weddings; or, which is the ſame, 
below double the number annually married. —Suppoſe 
next (the probabilities of life and the encouragement to mar- 
riage remaining the fame) the proliſictneſ: only of the 
marriages to be improved. In this caſe it is plain, that 
an increaſe alſo will take place; but the annual births and 
burials, inſtead of being leſs, will now both riſe above 
. quadruple the weddings; and therefore the proportion of 
the born to that part of the born who marry (being by 
ſuppoſition two to one) will be leſs than the proportion 
of either the annual births or the annual burials, to the 
number marrying annually. —Suppoſe again (the encourage- 
ment to marriage remaining the ſame) that the probabilities 
4 life and the prolifickneſs of marriages are both improved, 

n this caſe, a more rapid increaſe will take place, or a 
greater exceſs of the births above the burials ; but at the 
fame time they will keep nearer to quadruple the wed- 
dings, than if the latter cauſe only had operated, and 
produced the ſame increaſe.——I ſhould be too minute and 
tedious, were I to explain theſe obſervations at large. It 
follows from them, that, in every country or ſituation 
where, for a courſe of years, the burials have been either 
equal to or leſs than the births, and both under guadruple 
the marriages; and alſo that, wherever the burials are 


lefs than quadruple the annual marriages, and at the ſame 
| time 
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greeably to this, it appears alſo from Dr. 
Heberden's account, that the expectation of a 
child juſt born in Madeira is about 39 years; 
or more than double the expectation of a 
child juſt born in London. For the number 
of inhabitants was found, by a ſurvey made 
in the beginning of the year 1767, to be 
64,614. The annual medium of Suriali 
had been, for eight years, 1293; of births 


time the births greater, there the major part of all that 
are born live to marry. | 

[ have ſhewn how the allowance is to be made for 2d 
and 2d marriages. Very wrong concluſions will be drawn 
if this allowance is not made. But it is, in part, com- 
penſated by the natural children which are included in 
the births, and which raiſe the proportion of the births 
to the weddings higher than it ought to be, and there- 
fore bring it nearer to the true proportion of the number 
born annually, to thoſe who marry annually, after de- 
ducting thofe who marry a 2d or 3d time. 

In drawing concluſions from the proportion of annual 
births and burials, in different ſituations, ſome writers 
on the increaſe of mankind, have not given due attention 
to the difference in theſe proportions, ariſing from the 
different circumſtances of increaſe or decreate among a 
people. One inſtance of this I have now mentioned; 
and one further inſtance of it is neceſſary to be mentioned. 
The proportion. of annual births to weddings has been 
conſidered as giving the true number of children derived 
from each marriage, taking all marriages one with ano- 
ther. But this is true only when, for many years, the 
births and burials have kept nearly equal, Where 
there is an exceſs of the births occaſioning an increaſe, 
the proportion of annual births to weddings muſt be leſs 
than the proportion of children derived from. each mar- 
P. 28 the contrary muſt take place where there is a 

create, | | 
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2201. The number of inhabitants, divided 
by the annual medium of burials, gives 
49.89 ; or the expectation nearly of a child 
juſt born, ſuppoſing the births had been 
1293, and conſtantly equal to the burials, 
the number of inhabitants remaining the 
fame. And the ſame number, divided by 
the annual medium of births, gives 29.35; 
or the expectation of a child juſt born ſup- 
poſing the burials 2201, the number of births 
and of inhabitants remaining the ſame. And 
the true expefation of life muſt. be ſome- 
where near the mean between 49.89 and 
„ Ei os 

Again: A goth part of the inhabitants of 
Madeira, it appears, die annually. In Lon- 
don, I have ſhewn, that above twice this 


proportion dies annually, In ſmaller towns 
a ſmaller proportion dies (a); and the births 


alſo 


(a) In London, this proportion is, at the higheſt, 1 in 
203.—In Norwich, 1 in 245.—In Northampton, 1 in 205. 
See the laſt Eſſay. In the pariſh of Newbury, Berks, 
conſiſting of ' 3732 perſons, all fown inhabitants, the an- 
nual medium of deaths for 19 years, or from 1747 to 
1765, has been 136. In this town, therefore, 1 in 27; 
die annually, "The contiguous pariſh of Speen conſiſted, 
in 1757, of 1200 inhabitants, about 520 of whom were 
inhabitants of that part of the town of Newbury which is 
in this pariſh, and the reſt were country inhabitants. For 
34 years, or from 1724 to 1757, thirty-nine died here 
annually; or 1 in 31.—In' both theſe pariſhes the births 
and burials are nearly equal. I believe theſe facts may 


be depended on; and they ſeem to ſhew us very di- 
| ſtinctly 


F 


- 
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ilſo come nearer to the burials;—In general; 
there ſeenis reaſon to think that in towns 
{allowing for particular advantages of ſitua- 

tion, trade, police; cleanlineſs; and open- 
neſs, which ſome towns may have;) the ex- 
deſs of the burials above the births, and the 
proportion of inhabitants dying arinually, 
are mote or leſs as the towns are greater or 
ſmaller. - In London itſelf, about 160 years 
ago, when it was ſcarcely a fourth of its 
preſent bulk, the births were much nearer 
to the burials; than they are now. But 
in country pariſhes and villages, the births 
almoſt always exceed the burials; and I 
believe it never happens, except in very par- 
ticular ſitugtions, that more than a 40th (a) 

part 


ſtinctly the gradations in the degrees of human mortality 
from great towns to moderate towns, and from moderate 
towns to ſinall towns, and to pariſhes, conſiſting partly 
of town and partly of country inhabitants. Ihe next 
note will ſhew what the degree of human mortality is in 
places purely country. | 


(a4) According to Graunt's account of a pariſh in Hamp- 
ſire, not reckoned, he ſays, remarkably healthful, a 5oth 
part of the inhabitants had died annually for go years. 
Natural and Political Obſervations, &c. Chap. xii.—In the 
pariſh of Achworth, Yorkſhire, one of 47 die annually, 
dee the regiſter of this pariſh at the end of the firſt addi- 
tional Eflay in the next volume. In the province of 
Vaud, Switzerland, one in 45 die. annually. See the 
firſt part of the Supplement in the next volume. In 
1098 country pariſhes, mentioned by Szſmilch, the an- 
nual average of deaths, for ſix years, ending in 1749, 
was 5255. The number of inhabitants was 225,357. 
oL, I, | ®- ne, 
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part of the inhabitants die annually. In 
the four provinces of New-England there is 
a very rapid increaſe of the inhabitants; 
but, notwithſtanding this, at Bofton, the ca- 
pital, the inhabitants would decreaſe, were 
there no ſupply from the country : For, if 
the account I have ſeen is juſt, from 1731 
to 1762, the burials all along exceeded the 


One, therefore, in 43 died annually.— In 106 other pa- 
riſhes, mentioned by him, this proportion was 1 in 50. 
In the dukedom of Vurtemberg, the inhabitants, Mr, 
Suſmilch ſays, are numbered every year; and from the 
average of five years, ending in 1754, it appeared that, 
taking the towns and country together, 1 in 32 died an- 
nually.—In another province, which he mentions, con- 
liſting of 635,998 inhabitants, 1 in 33 died annually, 
From theſe facts he concludes, that, taking a whole 
country in groſs, including all cities and villages, man- 
kind enjoy among them about 32 or 33 years each of ex- 
iſtence. This, very probably, is below the truth; from 
whence it will follow, that a child born in a country 
pariſh or village, has, at leaſt, an expectation of 36 or 
37 years; ſuppoſing the proportion. of country to town 
inhabitants to be as 3 to 1; which, I think, this in- 
enious writer's obſervations prove to be nearly the caſe 
in Pomerania, Brandenburgh, and ſome other kingdoms. 
In all Sweden, conſiſting in 1763 of 2.446, 394 inha- 
bitants, the annual medium of deaths for 9 years, ending 
in 1763, was 69, 125; and therefore one in 35 and two- 
fifths died annually. The medium of births was 90, 245; 
of marriages 21,220. See the firſt additional Eflay in 
the next volume.—In the kingdom of Naples, conſiſting 
of 4+311,503 inhabitants in 1777, the medium of deaths 
for 5 years was 115,412; and therefore one in 37 and a 
third died annually. The births were 166,808. See the 
Eſſay on the Population of England, &. page 15. 


births 
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births (2). So remarkably do towns, in 
conſequence of their unfavourableneſs to 
health, and the luxury which generally 
prevails in them, check the iricteaſe of 
countries. 19% | 
Healthfulneſs and prolifickneſs are, pro- 
bably, cauſes of incteaſe ſeldom ſeparated. 
In conformity to this obſervation, it appears 
from comparing the births and weddihgs, 
in countries and towns where regiſters of 
them have been kept, that in tlie former, 
marriages, one with another, ſeldom produce 
leſs than four children each; generally be- 
tween four and five, and ſometimes above 


five (5). In all Sweden the births and wed- 
| dings 


(a) See a particular account of the births and burials 
in this town from 1731 to to 1752 in the Gentlemaii's Ma- 
gazine for 1753, p- 413. 


() Any one may ſee what evidence there is for this, 
by conſulting Dr. Short's two books already quoted, and 
the, Abridgment of the Philoſophical Tranſactions, Vol. VII. 
part iv. p. 46, and Graunt's account, already quoted, of the 
births, weddings, and burials in three country parithes for 
90 years; compared with ſimilar accounts in towns, In 
conſidering theſe accounts, it ſhould not be forgotten 
that allowances muſt be made for the different circum- 
ſtances of increaſe or decreaſe in a place, agreeably to 
the obſervation at the end of the note in page 271. 

In April 1779 the inhabitants of the pariſh of Bid- 
dulph, in Staffordſhire, were numbered, and found to be 
495 males, and 540 females; making 207 families. The 
annual average of births for 20 years preceding 1780 had 
been 21.4 males, and 17.5 females; of burials 10.85 
males, and 16.3 females; of marriages 6.15.—The ſame 

| 1 2 averages 
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dings are to one another as 41 to 1.—In all 
France as 44 to 1. But in towns this pro- 
portion is gexerally between 3 and 4 to 1. 
I have ſometimes heard the great num- 
ber of old people in London mentioned, 
to prove its favourableneſs to health and 
Jong life. But no obſervation can be more 
erroneous. There ought, in reality, to be 
more old people in London, in proportion to 
the number of inhabitants, than in any 
tmaller towns; becauſe at leaſt one quarter 
of its inhabitants are perſons who come in- 
to it from the country, in the moſt robuſt 
part of life, and with a much greater proba- 
bility 


averages for 60 years had been 16.9 males born annually, 
and 14.7 females; 9.4 males buried annually, and 9.93 
females; marriages 5.46.—T aking, therefore, the higheit 
of theſe averages, it appears that in this pariſh a 46th 
part of the males die annually, but only a 52d part of the 
females ; that the annual births are nearly a 26th part of 
the inhabitants; and that every marriage, ſuppoſing no 
allowance ſor illegitimate births, produces fix children, — 
This account I owe to am information communicated by 
the Rev. Mr. Wilhn, the miniſter of this pariſh, to Dr. 
Haygarth at Cheſter. 
1 he pariſh of Swinderby, in Lincolnſhire, conſiſted in 
June 1771 (as I have learnt from Mr. Difn:y, the worthy 
miniſter of that pariſh) of 52 families and 224 ſouls, 95 of 
whom were heads of families, 87 children, 32 ſervants, and 
10 inmates, I he births, marriages and burials for 30 years 
before 1771 had been 199, 47 and 154. l he proportion 
of marriages to births therefore, was as 1 to 4\.—4 
number equa] to a 34th of the inhabitants had been 
born annually, and a 44th part died annually. —The in- 
habitants of Okeford, in Devonſhire, were in 1770, 2 
'T he 


* 
* . 
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bility of living to old age, than if they had 


come into it in the weakneſs of infancy. 
But, notwithſtanding this advantage, there 
are much fewer perſons who live to great 
ages in London, than in moſt other places 
where obſervations have been made.—At 
Breflaw it appears, by Dr. Halley's Table, 
that 41 of 1238 born, or a 3oth part, live 
to be 80 years of age. In the pariſh of 
All-Jaints, in Northampton, an account has 
been kept ever fince 1733 of the ages at 
which the inhabitants die; and I find that 
a 22d part die there turned of 80. At 
Norwich a like account has been kept; and 


The average of births for 20 years to 1769 had been 12, 
and of burials 74. A 35th part, therefore, was born 
annually, and a 56th part died. 

In 1770, 1771, 1772, 1773, and 1774, the intendants 


of provinces in France were ordered to make returns of 


the births, deaths and marriages in their reſpectiye di- 
ſtrics, The annual medium of births for theſe five 
years was 928,918; of deaths 793,931; and of mar- 
riages 192,180, See the Efſuy on the Population of 
England, p. 14, 15, and 30.— The births and marriages 
were, therefore, in the proportion mentioned in the text, 
From the laſt note byt one it appears that a 35th part of 
the inhabitants of 2 country may be reckoned to die an- 
nually, Multiply, therefore, 793,931 by 35, and the 
kingdom of France will appear to conſiſt of near 28 mil- 
lions of inhabitants, Nor is there any reaſon to think 
this to be greater than the true number; for the deaths, 
as well as the births and marriages, are probably given 
too imall, it being ſcarcely poſſible to avoid omiſſions in 
ſuch returns. It appears further from the great exceſs 
of births, that the population of France myſt be in- 
creaſing, 3 
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it appears, that for the laſt 30 years, a 27th 
part of the inhabitants have died, turn- 
ed of the ſame age.——According to Mr, 
Kerſſeboom's Table of Obſervations, publiſh- 
ed at the end of Mr. De Moivre's Treatiſe on 
the Doctrine of Chances, a 1475 part die 
turned of 80. And this is the very propor- 
tion that died turned of 80 in the pariſh of 
Ackworth, for the 20 years, mentioned page 
268. In the pariſh of Holy-Croſs, already 
mentioned, p. 267, 1 in 115, or 2 in 22 of 
the inhabitants live to 80 (2). — But in Lon- 
don, for 30 years, ending at the year 1768, 
only 25 of every 1000, who have died, or 2 
40th part, have lived to this age (5) ; which 
may be eaſily diſcovered, by dividing the 
tum of all who have died during theſe years 
at all ages, by the ſum of all who have died 
above 80 (c), 

Among 


(a) This, however, will appear itſelf inconſiderable, 
if the following account is true: © In 1761 the burials 
“ in the diſtrict of Chri/lianna, in Norway, amounted 
“ to 6,929, and the chriſtenings to 11,024. Among 
F* thoſe who died, 394, or 1 in 18, had lived to the 
« age of 90; 63 to the age of 100, and ſeven to the 
$ ace of 101.—In the dioceſe of Bergen, the perſons 
* who died amounted to 2,580, of whom 18 lived 
55 to the age of 100; one woman to the age of 104, and 
+5 another woman to the age of 108.” . 

See the Annual Regifter for 1701, p. 191. 

) For five years to 1780 only one in 46 has lived to 80. 
| (e) In the pariſh church of Mancheſter, of 4126 bu- 
pied guring fix years ending in 1778, a bundyed and 

"= 7 ar” * 7 a twenty 
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Among the peculiar evils to which great 
towns are ſubject, I might further mention 
the PLaGut. Before the year 1666, this 
dreadful calamity laid London almoſt waſte 
once in every 15 or 20 years; and there is 
no reaſon to think, that it was not generally 


bred 


twenty nine, or a 32d part, had lived to 80 or more. 
This proportion would be conſiderably greater were 
there no increaſe of Mancheſter, and no exceſs of the 


births above the burials. 


The ſame is true of Far- 


rington, in Lancaſhire, where of 2430 buried in eight 

row ending in 1780, fixty-ſeven, or a 36th part, had 

ived to 80 or upwards; and alſo of the pariſh of Ec- 

CLES in the ſame county, where of 1123 buried in four 

years, from 1770 to 1779, fifty-one, or a 22d part, had 
n 


lived to 80.— 


CukESs TER, where the births and bu- 


rials are nearly equal, of 1969 females who died in the 
courſe of q years, from 1772 to 1780, 149 or a 13th 


part, had lived to 80; but of males, only 


72 out of 


1764, or a 25th part. See the Tables in the next Vo- 
lume. In all SweDeNn, where the births exceed the bu- 
rials in the proportion of nearly 13 to 10, 710 females of 
10,000 born (or a 14th part) and 555 males, of 10,000 
(or an 18th part) live to 80: But in STOCKHOLM only 
one in a 100 of the females born there, and one in 300 
of the males, live to this age. See the Tables in the 


next Volume. 


Theſe facts give a frightful view of the fatality of 


great towns to human lite. 


A farther account, with 


anſwers to ſome objections, may be found in the next 
volume, in the firſt additional Eſſay on the difference be- 
tween the duration of human life in great towns and in country 


tariſhes. 


I have ſaid above, that a 49th part of all who die in 
London live to 80. But jt ſhould be conſidered, that a 


great proportion of thoſe 


$4 


who die in Londen came into 


it 
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bred within itſelf. A moſt happy alteration 
has taken place; which, perhaps, in part is 
owing to the greater advantages of cleanlj- 
neſs and openneſs which London has enjoyed 
ſince it was rebuilt ; and which lately have 
been very wiſely improved. 


The facts I have now alan notice of are 
ſo important that, I think they deſerve more 
attention than has been hitherto beſtowed 
upon them. Every one knows that the 
ſtrength of a ſtate conſiſts in the number of 
people, The encouragement of population, 
therefore, ought to be one of the firſt ob- 
jets of policy in every ſtate; and ſome of 
the worſt enemies of population are the lux- 
ury, the licentiouſneſs, and debility produced 
and propagated by great towns. 


it in the firmeſt parts of life, and that conſequently no- 
thing can be from hence determined with reſpect to the 
proportion of the natives of London who live to 80. 
Tbis muſt be a much ſmaller proportion. The cor- 
refed Table of Obſervations for London (or Table 15th 
in the next VoJume) makes it as 25 to 1518, or as 1 to 
60. But even this corrected Table certainly gives the 
probabilities of living in Londen at moſt ages, too high; 
and were there ſuch accurate data for forming a I able 
for London as have been furniſhed by the Odfervations 
at Stockho/m, the rate of mortality in the two cities 
would not perhaps appear to be very different. More 
will be ſaid on this ſubject in the Introguetion to the 
Tables i in the next volume, 


I have 
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I have obſerved that London is now (a) 
increaſing. But it appears, that, in truth, 
this is an event more to be dreaded than de- 
fired, The more London increaſes, the more 
the reſt of the kingdom muſt be deſerted; 
the fewer hands mult be left for agriculture ; 
and, conſequently, the leſs muſt be the plen- 
ty, and the higher the price of all the means 
of ſubſiſtence. Moderate towns, being ſeats 
of refinement, emulation, and arts, may be 

ublic advantages. But great towns, long 
—— they grow to half the bulk of London, 
become checks on population of too hurtful 
a nature, nurſeries of debauchery and volup- 
tuouſneſs; and, in many reſpects, greater 
evils than can be compenſated by any ad- 
yantages (5). 

Dr. 


* 


(a) If we may truſt the Bills, London has decreaſed 
ſince this was written. The annual medium of burials 
for five years ending in 1770, 1777, and 1780, was 
22,688—21,087—and 20, 743.— The medium for three 
years to 1780, was 20, 445. But this decreaſe has pro- 
ny been owing to the cauſes mentioned in the notes, 

p. 257 and 266. 


(b) The mean annual births, weddings, and burials in 
the following towns, for ſome years before 1772, have 
been nearly, 


Births. Weddings. | Burials. 


i — — 19,100 — 4,400 — 19,400 
ienna, from 17 
we 1769 57] 5,800 . — — 6,600 


Amſterdam, from 
7 to 1770 4,600 — 2, 400 my 75922 


(Coenh agen, — 2,700 — 880 — 3+300 
PL ; 
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Dr. Heberden obſerves that, in Madeira, 
the inhabitants double their own number in 
84 years. But this (as you, Sir, well know) 
is a very flow increaſe, compared with that 
which takes place among our colonies in 
AMERICA. In the back ſettlements, where 
the inhabitants apply themſelves entirely to 
agriculture, and luxury is not known, they 
double their own number in 15 years; and all 
thro' the northern colonies, in 25 years (a). 
This is an inſtance of increaſe ſo rapid, as to 
have ſcarcely any parallel. The births in 

theſe countries muſt exceed the burials 
much more than in Madeira; and a greater 
proportion of the born muſt reach maturi- 
ty.—In 1738, the number. of inhabitants in 


Births, Weddings. Burials. 
At Berlin, for 5 years, 


ending at 1759 : 3-855 — 980 — $,054 
Stockhalm, for 9 | 

years, ending 2,535 — — 3.781 

in 1763 — 
It deferves notice, that before 1770, all that died in the 
hoſpitals at Vienna were omitted in the Bills. —Of the 
Paris Bills a more particular account wi!l be given in the 
Poſtſcript to this Eſſay.— The annual medium of burials 
at Amſterdam for 10 years to 1710, was 7,288, —PFor 10 
years to 1780, it was 8,710; but three of theſe laſt years 
were reckoned very ſickly years, | 


(a) See a Diſcourſe on Chri/tian Union, by Dr. Styles, 
Boſton, 1761, p. 103, 109, &c.— See alſo, The Intereſt of 
Great Britain conſidered with regard to her Colonies, together 
with Obſervations concerning the Increaſe of Mankind, peopling 
of Countries, &c. p. 35. 2d edit. London, 1761, 

| New 
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Neu Jerſey was taken by order of the go- 
yernment, and found to be 47, 369. Seven 
years afterwards, the number of inhabitants 
was again taken; and found to be increaſed, 
by procreation only, above 14,000 ; and very 
near one haf of the inhabitants were found 
to be under (a) 16 years of age. In 22 years, 
therefore, they muſt have doubled their own 
number, and the births muſt have exceeded 
the burials 2000 annually. As the increaſe 
here is much quicker than in Madeira, we 
may be ſure that a ſmaller proportion of, the 
inhabitants muſt die annually. Let us, 
however, ſuppoſe it the ſame, or a goth part. 
This will make the annual burials to have 
been, during theſe ſeven years, 1000; and 
the annual births 3000; or an 18th part of 
the inhabitants.—Similar obſervations may 
be made on the much quicker increaſe in 
Rhode Ifland, as related in the preface to the 
Collection of the London Bills of Mortality; and 
alſo in the valuable pamphlet laſt quoted, on 
the Intereſt of Great Britain with regard to her 
Colontes, p. 46.—What a prodigious differ- 
ence muſt there be, between the vigour and 
the happineſs of human life in ſuch ſitua- 
tions, and in ſuch a place as London? — The 
original number of perſons who, in 1643, 


(a) According to Dr. Halley's Table, the number of 
the living under 16, is but a third of all the living at all 


ages. 
had 


| 
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had ſettled in New- England, was 21,200, 
Ever fince, it is reckoned, that more have 
left them than have gone to them (a). In 
the year 1760, they were increaſed to half a 
million, They have, therefore, all along 
doubled their own number in 25 years. And 
if they continue to increaſe at the ſame rate, 
they will, 70 years hence, in New-England 
alone, be four millions; and in all the colo- 
nies (5), above twice the number of inhabi- 
tants in Great Britain (c). But I am wan- 
dering 


(a) See Dr. Styles's pamphlet, juſt ite p. 110, &c. 


(3) In the original letter to Dr. Franklin, containing 
heſe obſervations, and communicated by him to the Royal 
Society (in April 1769), the following words were here 
added. Formerly an increaſing number of FR1txDs, 
„ but now likely to be converted, by an unjuſt and fatal 
policy, into an increaſing number of ENEMIES.” —'This 
reflexion was occaſioned by the diſcontents which were 
then prevalent in the colonies, and which had been pra- 
duced firſt by the Stamp Act, and after the repeal of 
that act, by the duties laid in America on tea, paper, 
glaſs, &c. When read to the Royal Society, it was 
ſoftened by the omiſſion of the words 8 unjuſt and fatal 
„ policy; but, notwithſtanding this, it gaye offence; 
and was ſuppreſſed in all the former publications of thelc 
Obſervations, —I need not ſay how dreadfully the appre- 
henſions expreſſed by it have been ſince verified. 


(e) The rate of inereaſe, ſuppoſing the procreative 
powers the ſame, depends on two cauſes: The * encou- 
** ragement to marriage; and the ** expeation of a child 
© juſt born.” When one of theſe is given, the increaſe 
will be always in proportion to the other. That is; As 
much greater or leſs as the ratio is of the numbers who 


reach maturity, and of thoſe who marry, to the number 
born, 
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by * - FS 
dering from my purpoſe in this letter. The 
point J had chiefly in view was, the prefent 
| ſtats 


born, ſo much quicker or ſlower will be the increaſe, — Let 
us ſuppoſe the operation of theſe cauſes ſuch, as to produce 
an annual exceſs of the births above the burials, equal to a 
zöth part of the whole number of inhabitants. It may 
ſeem to follow from hence, that the inhabitants would 
double their own number in 36 years; and thus ſome 
have calculated. But the truth is, that they would dou- 
ble their own number in much leſs time. Every addition 
to the number of inhabitants from the births, produces a 
proportionably greater number of births, and a greater 
exceſs of theſe above the burials; and if we ſuppoſe the 
exceſs to increaſe annually at the ſame rate with the in- 
habitants, or ſo as to preſerve the ratio of it to the num- 
ber of inhabitants always the ſame, and call this ratio 


=, the period of doubling will be the quotient produced 


by dividing the logarithm of 2 by the difference between 
the logarithms of 1 + 1 and 7; as might be eafily de- 
monſtrated. In the preſent caſe, being 36, and r + x 
being 37, the period of doubling comes out 25 years, If 
7 is taken equal to 22, the period of doubling will be 15 
years, —But it is certain that this ratio may, in many 
ſituations, be greater than ; and, inſtead of remaining 
the ſame, ot becoming leſs, it may increaſe, the conſe- 
quence of which will be, that the period of doubling will 
be ſhorter than this rule gives it.— According to Dr. 
Halley's Table, the number of perſons between 20 and 
42 years of age is a third part of the whole number living 
at all ages. The prolific part, therefore, of a countr 

may very well be a 4th of the whole number of inhabi- 
tants; and ſuppoſing four of theſe, or every other mar- 
riage between perſons all under 42, to produce one birth 
every year, the annual number of births will be a 16th 
part of the whole number of people. And, therefore, 
tuppoſing the burials to be a 48th part, the annual exceſs 
of the births above the burials will be a 24th part, and the 
period of doubling 17 years. 


The 
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of inhabitants, and its influence on popula- 
tion. The obſervations I have made may, 


. 


ſtate of London as to healthfulneſs, number 


perhaps, help to ſhew, how the moſt is to be 
made of the lights afforded by the London 
Bills; and ſerve as a ſpecimen of the proper 
method of calculating from them. It is in- 
deed extremely to be wiſhed, that they were 
leſs imperfe& than they are, and extended 
further. More pariſhes round London might 

| | be 


The number of inhabitants in New England was, as 


1 have faid from Dr. Styles's pamphlet, half a million in 


1760. If they have gone on increaſing at the ſame rate 
ever ſince, they muſt be in the preſent year (1 69) about 
640,000; and it ſeems to appear that in fact they are 
more than this number. For, fince writing the above 
obſervations, I have ſeen a particular account, grounded 
chiefly on ſurveys lately taken with a view to taxation, 
and for other purpoſes, of the number of 'males between 


16 and 60 in the four provinces. According to this ac- 


count, the number of ſuch males is 218,000, The 


whole number of people, therefore, between 16 and 60, 
muſt be ny 1 In order to be more fure of 
auvoiding excels, 


f will call them only 400, ooo. In Dr. 
Halley's Table, the proportion of all the living under 16 


and above 60, to the reſt of the living, is 13.33 to 20; 


and this will make the number of people now living in 
the four provinces of New-England to be 666, ooo. But 
on account of the rapid increaſe, this proportion muſt be 


cConſiderably greater in New-England, than that given by 
Dr. Halley's Table. In New Ferſey, I have faid the num- 
ber of people under 16, was found to be almoſt equal to 


the number above 16. Suppoſe, however, that in Nero- 
England, where the increaſe is ſlower, the proportion | 
have mentioned is only 16 to 20; and then the whole 
number of people in 1769 muſt be 720, 00. 

M I can- 
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be taken into them; and, by an eaſy im- 
rovement in the pariſh regiſters now kept, 
they might be extended through all the pa- 
riſhes and towns in the kingdom. The ad- 
vantages ariſing from hence would be very 
conſiderable. It would give the preciſe law 
according to which human life waſtes in its 
different ſtages; and thus ſupply the neceſſary 
data for computing accurately the values of 
all Hife-annuities and reverſions, It would, 
likewiſe, ſhew the different degrees of health- 
fulneſs of different fituations, mark the pro- 
greſs of population from year to year, keep 
always in view the number of people in the 
kingdom, and, in many other reſpects, fur- 
nith inſtruction of the greateſt importance to 
the ſtate. Mr. De Moivre, at the end of his 
book on the Doctrine of Chances, has re- 
commended a general regulation of this kind; - 


I cannot conclude this note without adding a remark to 
remove an objection which may occur to ſome in reading 
Dr. Heberden's account of Madeira, to which I have re- 
ferred. In that account 5945 is given as the number of 
children under ſeven in the iſland, at the beginning of the 
year 1767. The medium of annual births, for eight 
years, had been 2201; of burials 1293. In fix years, 
therefore, 13,206 muſt have been born; and if, at the 
end of fix years, no more than 5945 of theſe were alive, 
1210 muſt have died every year. That is; almoſt all 
the burials in the iſland, for ſix years, muſt have been 
burials of children under ſeven years of age. This is 
plainly incredible; and, therefore, it ſeems certain, that 
the number of children under ſeven years of age muſt, 
through ſome miſtake, be given, in that account, 3000 
or 4000 too little, | | 


and 
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and obſeryed, particularly, that at leaſt it i; 
to be wiſhed, that an account was taken, at 
proper intervals, of all the living in the king- 
dom, - with their ages and occupations ; 
which would, in ſome degree, anſwer moſt 
of the purpoſes I have mentioned. —But, 
dear Sir, I am ſenſible it is high time to 
finiſh thefe remarks. I have been carried in 
them far beyond the limits I at firſt in- 
tended. I always think with pleaſure and 
gratitude of your friendſhip. The world 
owes to you many important diſcoveries ; 
and yout name muſt live as long as there 
is any knowledge of philoſophy among man- 
kind. That you may ever enjoy all that 


can make you moſt happy, is the fincere 
with of, 


81 R, 
Vour much obliged, 


and very humble Servant, 


Newington-Greenz 
April 3, 1769. $78 818 
RICHARD PRICE: 
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AT 1 bills of mortality, of the 
ſame kind with thoſe in London, have 
been kept for many years. I have, ſince 
the foregoing letter was written, examined 
theſe Bills, and formed a Table of Obſerva- 
tions from them, as I found them for a pe- 
riod of 20 years, beginning in 1739, and 
ending. in 1758.—As this is a town of mo- 
derate bulk, and ſeems to have a particular 
advantage of ſituation; I expected to find 
the probabilities of life in it, nearly the 
ſame with thoſe at Bre/law, Northampton, 
and Norwich; but I have been ſurprized to 
obſerye, that this is not the caſe.. During 
the period I have mentioned, only one in 
42 of all who died at Edinburgh, reached 
do years of age.—In general; it appears, 
that the probabilities of life in this town 
are much the ſame, thro all the ſtages of 
life, with thoſe in London, the chief diffe- 
rence being, that after zo, they are rather 
lower at Edinburgh. It is not difficult to ac- 
count for this.—It affords, I think, a ſtrik- 
ing proof of the pernicious effects ariſing 
from uncleanlineſs, and crouding together 
on one ſpot. too many. inhabitants. At 
Edinburgh, Mr. Maitland ſays, ** the build- 
* ings, elſewhere called houſes, are denomi- 
** nated land; and the apartments, in other 
Vol. I. VU « places 
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« places named ftortes, here called houſes, are 
« fo many freeholds inhabited by different 
e families; whereby the houſes are ſo ex- 
te ceſſively crouded with people, that the 
te inhabitants of this city may be juſtly pre- 
«© ſumed to be more numerous than thoſe of 
« ſome towns of triple its dimenſions.” See 
 Maitland's Hiſtory of Edinburgh, p. 140. 
In the year 1748, the whole number of 
apartments or families in the city and liberties 
of Edinburgh, was 9064. This Mr. Mait- 
land mentions as the reſult of particular exa- 
mination, and undoubtedly right. 15. p. 217, 
218.—In 1743, an accurate account was 
taken, by the defire of this writer, of the 
number of families and inhabitants in the pa- 
riſh of St. Cuthbert. Ib. p. 171. The number 
of families was 2370, and of inhabitants at all 
ages, 9731. The proportion, therefore, of 
inhabitants to families, was 4rs to 1; and, 
ſuppoſing this the true proportion for the 
whole town, the number of inhabitants will 
be 4rs multiplied by 9064, or 37,162.— 
The yearly medium of deaths in the town 
and liberties for eight years, from 1741 to 
1748, was 1783. . p. 220 and 222. And, 
conſe quently, one in 204 died annually. 
Mr. Maitland, tho' poſſeſſed of the 4ats 
from which theſe concluſions neceſſarily fol- 
lowed, has made the number of inhabitants 
50, 120, in conſequence of a diſpoſition to 
exaggerate in theſe matters, and of afſuming, 


| without 


_ 


9 terwards, it is the cuſtom to ſend them to 
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without any reaſon, a 28th part of the inha- 


bitants as dying annually. 

In page 220, he expreſſes much ſurptize 
at finding, that the riumber of males in this 
town was leſs than the number of females, 
in the proportion of 3 to 4. But this is by 
ho means peculiar to Edinburgh. 

All I have been faying mult be undetſtood 
of the ſtate of Edinburgb, before the year 
1758. The Bills, for the laſt 12 years, have 
been ſo irregular, and ſo different from the 
ſame Bills for the preceding years, and from 
all other Bills, that I cannot give them an 
credit. Either ſome particular i ene 
has crept into the method of keeping them; 
or there has been ſome change in the ſtate 
of the town which renders them of no uſe, 


From the note in p. 281, it appears, that 
the chriſtenings and burials at PAR IS, come 
very near to equality. This once led me to 
ſuſpect, that there muſt be ſome particular 
fingularity in the ſtate of Paris, which ren- 
dered i it much lefs prejudicial to health and 
— 1 og than great towns commonly are. 

ut better information has lately obliged me 
to entertain very different ſentiments. The 
difference between the births and burials at 
Paris, is much greater than the Bills ſhew. 
„Children here are baptized the inſtant 
* they are born; and, in a day or two af- 


U 2 « the 
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2 the adjacent villages to be nurſed. A 
« great number, therefore, of the infants born 
« at Paris die in the country, and theſe 
appear only in the regiſter of chriſten- 
* ings.” See a book entitled the Police 
of France, page 127. And Buffon's Natural 
Hiſtory, Tom. II. at the end.—** All the 
« children alſo received into the Foundling- 
* Hoſpital, are immediately ſent to be . 
* ed in the country, at a diſtance from Paris, 
** where they remain 5 or 6 years; at the end 
«* of. which time they are brought again to 
* Paris, the boys to be placed in the ſuburbs 
* of St. Antoine, and the girls at Salpetriere, 
<« to be further maintained till they arrive at 
« the age of twelve years.” Police & France, 
p. 81.— The following paſſage in the fame 
writer, containing a further account of this 
Hoſpital, is important; and therefore, tho 
long, I cannot help tranſcribing it.—“ Let 
«© us. ſuppoſe, that out of 4000 children an- 
*-nually carried into the country, two thirds 
** may die, during the, five years they are 
« deftined to remain at nurſe; ſo that only 
« 1333+ would conſtantly be the annual 
«© number ſent back to Paris; who, being 
kept at the two Hoſpitals St. Antoine and 
« Salpetriere juſt mentioned, till they are 12, 
« and ſucceeded by a like number cach year, 
« the total number compoſed of all brought 
in the ſucceſſive years, would make the 


6 conſtant reſting ſtock to amount to 9 331- 
5 60 But 
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© But of theſe we will ſuppoſe à pth part 
«to die every year. Yet even then the 
© conſtant reſting ſtock of children ought to 
« be 7465. How greatly then muſt we be 
« ſyrprized to find, by the authentic account 
« taken from their own books, only 640 
« boys in the college of St. Antoine, and not 
© mote than 600 girls at the Salpetriere; 
e ſo that the reſting ſtock of returned found- 
« lings appears to be no more than 1240, 
* which being deducted from 746 5, will make 
e the difference in the deficiencies 6225. 
% What then becomes of theſe Are they 
* reclaimed by their parents? Or do they 
te periſh for want of care ?—In anſwer to 
* which queſtions it was explained to me; 
te that as many of the lower claſs of people 
* were induced to marry, in order to be ex- 
* cuſed from ſerving in the militia; ſo when 
e theſe have children, which they are un- 
* able to maintain, they uſually ſend them to 
* this hoſpital ; which, therefore, muſt be 
looked upon, as not only a charity for the 
care of expoſed and deſerted children whoſe 
parents are unknown, but allo as a public 
* zurſery for the ſuſtenance of the children 
* of poor people, who, 'tho' regiſtered'at the 
** office, are often reclaimed from their coun- 
* try nurſes by their parents. This accounts, 
in ſome meaſure, for the ſmall -ſtock of 
* children brought back to the hoſpital at 
Paris. The further difference is ſuſpected 
. 1 3 ba to 
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* to be owing to the inſufficient. nouriſhment 
te they receive; as this particular charity, as 
well as the General Hoſpital, adopts that 
56 1 method of taking in an un- 
* limited number, while there is only a li- 
*« mited income for their ſubſiſtence,” . 
page 83. | 7 
Theſe facts prove, that, at the ſame time 
that the regiſter of chriſtenings at Paris muſt 
be full, the regiſter of burials muſt be very 
deficient. Let the deficiencies be reckoned 
at 3700; and, conſequently, the annual 
burials at 23,109. The annual average of 
weddings, given in p. 281, is 4400; and, 
therefore, the number of perſons who marry 
annually muſt be 8800, Deduct a 6th part (a) 
for æwidaus and widowers, and 7134 will be 
the number of uirgins and batebelors marrying 
annually.—The difference between the chriſ- 
tenings and burials is 4000; which, there- 
fore, is the number of annual recruits from 
the country. Theſe, in general, muſt be 
perſons in mature life. Suppoſe 3ooo of 
them to marry after ſettling at Paris. Then, 
7134 leſſened by 3000, or 4134 will be the 
number of perſons. born at Paris who grow 
up tg marry; and 14,966, or near foyr-fifths 
of all who are born at Paris, will be the 
number dying annually in childhood and 
celibacy. Nor js this at all improbable, for 


2 Vid, Note, P: 269 · 
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it appears from the moſt authentic documents 
that three-fifths of all that are born at Stock- 
holm die under five years of age. It has 
been obſerved in p. 270, &c. that in country 
pariſhes above half the inhabitants live to 
marry. 

The ſuppoſitions on which I have made 
this computation for Paris, ſeem moderate; 
but if any one thinks otherwiſe, he ma 
make the ſame calculation on any other ſup- 

fitions. 

The births at Paris are above four times 
the weddings ; and it may ſeem, therefore, 
that here, as well as in the moſt healthy 
country ſituations, every wedding produces 
above four children. I have obſerved no- 
thing like this in any other great town. 
Many children born in the country are, I 
ſuppoſe (a), brought to the Foundling-Hoſ- 
pital, and there chriſtened. This Hoſpital 
may likewiſe occaſion a more than common 
number of illegitimate births. And, beſides, 
ſome who leave the country to ſettle at Paris, 
may come thither already married. Theſe 
are circumſtances that will ſwell the regiſter 
of births, without having any effect on the 
weddings. I do not, however, know that 


(a) * If the parents of a child brought to this Hoſpital 
* are known, the regiſter of its baptiſm muſt be pro- 
* duced. If the parents are unknown, the child muſt 
2 3 after being received.” Police of France, 
page 52. | 
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any of them take place at Paris; and, per- 
haps, it muſt be granted, that it is diſtin- 
guiſhed in this reſpect from moſt other towns, 
Nor can I wonder at this, if it be indeed 
true, not only, that all married men in 
France are excuſed ſerving in the militia 
from whence draughts are made for the 
army, but alſo, that a tb of all the chil- 
dren born at Paris are tent to the Foundling- 
Hoſpital (a). Theſe are encouragements to 

mar- 


(a) See the Police of France, p. 83.— This writer 
adds, that a third of all that die at Paris die in Hoſpitals, 
In the Hotel Dieu (a great Hoſpital, fituated in the 
middle of the city) we may, he fays, behold a horrid 
* ſcene of milery ; for, the beds being too few for the 
© numbers admitted, it is common to fee 4, or 6, or 
«« even 8 in a bed together, lying 4 at one end, and 4, 
<« at the other, ill of various diſtempers in ſeveral de- 
„ grees ; ſome bad, others worſe ; ſome dying, others 
„ dead. Above a fifth of all admitted to this Hoſpital 
die; the annual numbers admitted being 21,823. The 
medium of deaths for three years from 1751 to 1753, 
© 4650.—The medium of deaths for the ſame years in 
* all the Hoſpitals was 6181.” 15. p. 85.—In our two 
hang city Hoſpitals, St. Thomas's and St. Barthelomew's, 
about 600 die annually ; or one in 13 of all admitted as 
in- patients. An account of the Hotel Dieu at Paris, 
much the ſame with that now given, may be found in 
the Memoirs of the Year Two Thouſand Five Hundred lately 
publiſhed, and tranſlated from the French by W. Hooper, 
M. D. A citizen or ſtranger (this writer ſays) who 
« falls ſick, and is ſent thither, is impriſoned in a noiſome 
bed, between a corpſe and a perſon expiring in agonies, 
eto breathe the noxious vapours from the dead and the 
dying, and convert a4 ſimple indiſpoſition into a cruel 


e diſeaſe.— Six thouſand wretches are crouded together 
0 a4 6+ Into 
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attended with this effect, is, probably, in 
| the higheſt degree Per nicious. | oi US 
At the end of the 2d vol. of Monſieur 
De Buffon e Natural Hiſtory, there are Ta- 
bles formed from the Obſervations of M. 
Du Pre de S. Maur, of the French Aca- 
demy, containing an account of the ages at 
which 13,189 perſons died in three pariſhes 
at Paris; and alſo, of the ages at which 
10,805 perſons died in 12 country pariſhes 


Tables, many more die in the beginning of 
life, and much fewer in' the latter part of 
life, in the country than in Pars. But the 
circumſtances of Paris, and the country 
round it, are ſuch, that no argument can 
be drawn from hence in favour of Paris. 
Many of the children dying in the country, 
are. children ſent thither from Paris to be 
nurſed; and, on the other hand, many, 


« into this Hoſpital, where the air has no free circula- 
tion; and the arm of the river which flows by, re- 
*“ ceives all its filth, and is drank, abounding with the 
** ſeeds of corruption, by half the city.” The London 
Hoſpitals, it appears, have greatly the advantage; but 
indeed, with reſpect to Hoſpitals in general, as now con- 
ſirufted and regulated, I cannot help fearing that they 
cauſe more diffempers than they cure, and deſtroy more 


Aikin, ſurgeon, together with a Letter io the Author, 
by Dr. Percival. | 


perhaps 


marriage that no other city enjoys. It has 
been ſeen that the Foundling-Heoſpital, tho 


and villages near Paris. — According to theſe 


lives than they ſave. See Thoughts on Hoſpitals, by Mr. 
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perhaps mo/?, of thoſe who die in old age 
at Paris, are perſons who have removed 
thither from the country, ſome to Hoſþita/;, 
and ſome to places and ſettlements. It is 
evident, therefore, that theſe Tables give a 
repreſentation of the probabilities of life at 
Paris, which, when compared with thoſe in 
the adjacent country (a), is juſt the reverſe 
of the truth. Were the children born at 
Paris, who die in the country, to be tranſ- 
ferred to the town regiſter; and, on the 
contrary, the adults born in the country, 
who die at Paris, to be transferred to the 
country regiſter, there is no reaſon to doubt, 
but that the probabilities of life at Paris, 
would be found as low, in compariſon with 
thoſe in the country, as the probabilities 
of life in London are; or, 9 much 
lower. — This obſervation is applicable, in 
ſome degree, to moſt other great towns; 
and, in general, on account of the migra- 
tions from the country to towns, navies and 
armies, we may be ſatisfied, that we err on 
the fide of defef#, whenever we judge of 
the probabilities of life in the country, from 
the numbers dying in the ſeveral ſtages of 
life; and, on the fide of exceſs, whenever, 


(a) It is for this reaſon that theſe Tables, when com- 
bined, exhibit juſtly the mean probabilities of life for town 
and country taken together ; and that the Table of the 
decrements of life deduced from them by M. Buffon and 
Mr. Du Pre, agrees nearly with Dr. Halley's Table. 


in 
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in the ſame way, we judge of the probabi- 
lities of life in towns. And this, it is ob- 

Gus, has a tendency to confirm all that has 
— ſaid in the preceding Eſſay, concerning 
the pernicious effects of t owns on hu- 
man life. 
There are ſeveral ordonnances and arrets of 
council which fix the boundaries of Paris, 
and prohibit all new buildings beyond thoſe 
boundaries.—The reaſons of this regulation, 
as ſet forth in one of theſe arrets, are re- 
markable; and it will not be improper to 
recite them.—“ By the exceſſive aggrandiz- 
*« ing of the city, it is ſaid, the air would be 
* rendered unwholeſome, and the cleaning 
** the ſtreets more difficult. Augment- 
* ing the number of inhabitants would aug- 
ment the price of proviſions, labour, and 
* manufactures. — “ That ground would be 
* covered with buildings which ought to be 
* cultivated in raiſing the neceſſary ſubſiſt- 
* ence for the inhabitants; and thereby ha- 
* zard a ſcarcity, '—-** The people in the 
* neighbouring towns and villages would be 
* tempted to come and fix their reſidence i in 
the capital, and deſert the country,” — 
And laſtly; the difficulty of governing ſo 

great a number of people, would occation 
f* a diſorder in the Police, and give an oppor- 
** tunity to rogues to commit robberies and 
* murders (4). 


(a) Vid, Police of Frence, p. 130. 
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No one can think rown' cities greater 
evils than I do. But, yet, I can by no means 
approve of this-poliey. The effect of it muſt 
be, crouding together too many people with- 
inthe preſcribed boundaries; and rendering 
a town more the ſeat of uncleanlineſs, infec- 
tion and diſeaſe. The number of Kbilſes i in 
Paris is reckoned about 28,000 (a), but the 
number of inhabitants, (ſuppoſing a 20th 

rt to die annually, and the true number of 
bus to be 23,000) muſt be 460, ooo; or 
about 16 times the number of houſes. 
It is happy for Lox pon, that there have 
been no laws to reſtrain its increaſe. In con- 
ſequence of being allowed to extend itfelf on 
all ſides into the country, the inhabitants 
now take near twice the room to live upon 
that they did; and it muſt be rendered leſs 
the means of hortening human life. 


| (a) Vid. Police of France, p. 30. f 
find, in a Book entitled, Recherches fer la Popula- 
tron des Goten 4 Auvergne, de © Lyon, de Ronen, &c. 
by M. MxssAxck, and printed at Paris in 1966, the 
number of houſes at Paris is given 235595), from a ca- 
itation tax in 1755 and the number of families 71, 114. 
kene muſt, I ſuppoſe; be ſome deficiencies in this ac- 
count; but M. Meſſance, by allowing moſt extravagantly 
(See the Table at the end of this Poſtſeript] 8 to a fa- 
mily, infers from it that the number of inhabitants at 
Paris is 568,912. —On. very unſatisfatory grounds alſo 
he makes the inhabitants of FRANcE to be near 24 
millions. Suſmilch calls them 16 millions. But the re- 
turns mentioned in the note, p. 277, determine them to 
be a much larger number, and leave etl room for con- 
GOOD} on this * 8 | 
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In page 282, I have given the annual e- 
dium of Riechs, weddings and burials at BER- 
LIN, from 1755 to 1759.—In 1747, an ac- 
count was taken with the. utmoſt care, by 
the order of the King of Pruss1Aa, of the 
number of inhabitants in this town; and, it 
was found to be 10%, 224.—In order to be 
more certain, a ſecond account was taken the 
ſame year; and the number found the ſame 
within 200.— In 1755, the inhabitants were 

increaſed to 126,661. Their number, there- 
fore, in 1758, could ſcarcely be leſs than 
134, oo; and muſt have been to the annual 
burials nearly as 264 to 1.— This proportion 
is higher than could be expected in a town 
ſo, conſiderable ; and alſo, ſo much croud- 
ed, as to have, at an average, 16 inhabi- 
tants in every houſe. But an obſervation 
already made, muſt be here remembered. 
—BERLIN, for many years, had been in- 
creaſing very faſt, by a. conflux of people 
from the ſurrounding country and provinces. 
About the year 1700, the medium of annual 
burials was no more than 1000. In 5o years, 
therefore, it has. more than quadrupled. it- 
ſelf. In a city increafing with ſuch rapidity, 
the ratig of inhabitants to the annual deaths, 
muſt. be greatly above the juſt ſtandard. — 
Were there now, ſuch acceſſions to London 
of deſerters from the country, in the begin- 
ning of mature life, as would cauſe, the 
number of inhabitants to increaſe at the ine 
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of 10,000 every year, it would in g5o years 
be doubled; and the proportion of inhabi- 
tants to deaths would riſe gradually, till it 
came to be about one-third greater. BERLIN, 
we have feen, has, in fa&, increaſed at double 
this rate; and, therefore, the numbet of in- 
habitants dying annually in it is in reality 
very high. | +» we” 

The ingenious Saſnileb, to whoſe works 
I owe my information concerning BERILIx, 
makes the proportion of people who die an- 
nually in great towns, to be from to ; 
in moderate towns, from r to r; and in the 
country from v to . -The obſervations 
and facts in this Eſſay, joined to thoſe which 
will be found in the 4th Eſſay, and the Sup- 
plement in the next volume, prove, I think, 
that theſe proportions may bemore truly ſtated 
as follows. Great towns, from vn or 2 to 27 
or a. Moderate towns, from ++ to 4. The 
country, from vr or re, to 3s Or . — This, 
however, muſt be underſtood with exceptions. 
There may be moderate towns fo ill ſituated, 
or whoſe inhabitants may be ſo crouded to- 
gether, as to render the proportion of deaths 
in them greater than in the largeſt towns : 
And, of this, EbiIx BUR On, if it is not now, 
was 30 years ago an example. There may 
be alſo great towns in which, from a fud- 
den increaſe, this proportion may be leſs 
than in ſmall towns: And of this I have juſt 
given an example in BERLIN. — On the 
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contrary; there may be moderate towns fo 

advantageouſly circumſtanced as to be equally 

healthy with many country pariſhes; and of 
this, Cheſter ſeems to be a very ſingular in- 

ſtance. See the Introduction to the Ta- 

bles in the next volume.—And there are 

ſome country pariſhes ſo ill ſituated as to 

be no leſs unhealthy than great towns; of 
which a marſhy pariſh in Switzerland, de- 
ſcribed in a letter to Dr. Hor/ley at the end of 

the next volume, is an inſtance. 
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On Mr. Ds Moivss's Rules for cal- 
culating the Values of Joint Lives; 
” witha Poſtſcript, containing a Spe- 
cimen of the moſt expeditious Me- 
thod of calculating the Values if 


Single and Foint Lives, according 


to any Table of Obſervations. 


s ; 


HE calculation of the values of „ng 

| and ſoint lives, from given Tables of 
Obſervation, being tedious and troubleſome; 
Mr. De Metvre has had recourſe to two - 
potheſes, which give eaſy rules for this pur- 
poſe ; and which, he thought, correſponded 
with ſufficient exactneſs to Obſervations.— 
The firſt of theſe bypotheſes is, that the pro- 
babilities of life decreaſe; as we advance from 
childhood to old age, in an arithmetical pro- 
greſſion ; or in ſuch à manner, that the %- 
rence is always the fame, between the num- 
ber of perſons living at the beginning of any 
one year, and the number living at the be- 
ginning of the next following year.— The 
other pot heſis is, that the — 
| | life 
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life decreaſe in a geometrical progreſſion ; or 
in ſuch a manner, that the proportion is al- 
ways the ſame, between the number of per- 
ſons living at the beginning of any one year, 
and the number living at the beginning of 
the next following year.—All the Tables 
of Obſervation ſhew, that the real law, ac- 
cording. to which human life waſtes, comes 
much nearer to the former hypotheſis, than 
the latter. —In Tables V, VI, and VII, in the 
next volume, it is ſo near the former hypo- 
thefis, that the difference between them in the 
middle ſtages of life is ſcarcely worth re- 
garding. According to this byppthe/zs, there- 
(accommodated to the Bre/ſaw Table, in 
e manner mentioned in the note, page 2.) 
Mr. De Moivre calculated the values of /ngle 
lives; and the rules founded upon it for this 
* purpoſe are ſo eaſy, that an operation which 
would otherwiſe take up much time, may 

be performed almoſt immediately. 
By proceeding on the ſame principles, the 
values of joint lives might have been calcu- 
lated ; but the rules for this purpoſe derived 
from theſe principles, afe far from being 
* eaſy in practice. Here, therefore, 
r. De Motvre quitted his firſt hypotheſis ; 
and finding, that theWcond hypotheſis af- 
forded, in the caſe of joint lives, rules that 
were as eaſy, as the rules given by the other 
hypotheſis were in the cafe of /ingle lives, 
he choſe to adopt this pot hęſis; believing 
0 X 3 at 
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at the ſame time, that the values of Joint lives, 
obtained by rules derived from it, would 
not deviate much from the tryth. But in 
this he was greatly miſtaken. The values 
of two joint lives obtained by theſe rules are 
ſo wrong, that in finding the preſent value, 
in a /ingle payment, of one life after another, 
they generally give reſults which are near a 
guarter of the true value too great; and 
About two-fifths too great, when the value is 
ſought in annual payments during the joint 
lives. Theſe are errors ſo conſiderable, that 
I think it of particular importance that the 
public ſhould be informed of them, in or- 
der to prevent the inconveniencies and per- 
plexities they may occaſion, 

Mr. Simplon (in the Appendix to his Trea- 
tiſe on the Doctrine of Annuities and Rever- 
ons) has obſeryed, that Mr. De Moore's 
rules for finding the valves of Joint lives are 
wrong. But I don't know, that it has been 
ever attended to, that they are /o wrong as I 
have found them. Mr. Simpſon's remarks 
point out chieflygthe errors in theſe rules, 
when the values of Zhree or more joint lives 
are calculated by them; but, till I was 
forced to a particular examination of this 
ſubject by ſome difficulties into. which 1 
found myſelf 2 * by following Mr. De 
Moivre too implicitly, I did not at all ſuſ- 
pect, that any ſuch errors as I have men- 
| Honed, could ariſe from theſe rules, when 


the 
6 


the Values of Joint Lives. 311 


the values of only Zwo joint lives are calcu- 
lated by them. Mr. De Moivre, in conſe- 
quence of other remarks contained in Mr. 
Simpſon's Appendix, altered, in the 4th edi- 
tion of his Treatiſe, ſome of his 20 4 It 
is ſurprizing he did not ſee reaſon at the ſame 
time to alter theſe. 


That there may be no doubt about the 


truth of theſe obſervations, I will juſt men- 
tion a few examples of the difference be- 
tween the values of a given reverſionary an- 
nuity, according to the rules to which I 
have objected, and the values, according 
to the exact method of deducing them from 
Mr. De Morvre's firſt bypothefis. 

Let the propoſed annuity be 3ol., to be 
enjoyed for what ſhall happen to remain of 
the life of a perſon now 40 years of age, af- 
ter the life of another perſon of the ſame 
age. The value of the joint lives (intereſt 
being at 4 per cent.) is, by the 2d hypotheſis, 
or problem 2d of Mr. De Mervre's Treatiſe 
on Lite-Annuities, 8.964; which ſubtracted 
from 13.196, (the value, by the firſt hy- 


potheſis, of a ſingle life at 40) gives 4. 233 


which remainder, multiplied by 3o, gives 
J. 126.9, or the value of the reverſion in 
a ſingle pretent payment. And 126.9, di- 
vided by the foregoing yalue of the joint 
lives, is 1.14.16; or, the value of the 
reverſion in annual payments during the 
joint liveg.—But the rue values are 1. 101.1 


R 4 K 
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in a /ngle payment, by Queſt. I. chap. I.; 
and J. 10.3, in annual payments, by Queſt, 
IV.—The former. values, therefore, are a 
quarter of the true value too great in the 
Jingle payment; and near #4o- oSjths too great 
in the annual payments. 

The true value of the ſame annuity for a 
life at 66, after another life of the ſame age, 
is, (reckoning intereſt as before, at 4 per cent.) 
68/. in a ſingle payment; and /.13.5 in an- 
nual payments. But theſe values, according 
o the Problem juſt quoted, are 911. and 21% 
one of which is near a third, and the other 
above half the true value too great. 

In unegu 2 lives theſe errors may be no leſs 
conſiderable.— Thus; if the value of the 
propoſed annuity be required for a life at 70, 
after a life at 3o years of age; it will, by 
the ſame Problem, be J. 26.5, in a /ingle pay- 
ment; and /.5.1, in annual payments during 
the joint lives. But the true values are 171. 
and /.3.05. 

Where 3 or more lives are concerned the 
errors will be (till greater. 

The true values of the joint lives, men- 
tioned in theſe Examples, have been calcu- 
lated by a rule in page 16, of Mr. Simpſon's 
Treatiſe on the Doctrine of Aunuities and Re- 
per/ions, and explained in note (L) at the end 
of the next volume. To ſave, however, a great 
deal of trouble hereafter, I have thought proper 


| to 
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to calculate Table II at the end of the next 
volume, which gives the exact values ac- 
cording to Mr. De Mozvre's firſt hy potheſis, 
of two joint lives, for every five years of hu- 
man life, from 10 to 70. 

This bypothe/is, I have obſerved, does not 
differ much from the Tables of Obſervation 
for Breſlaw, Northampton and Norwich. Be- 
tween the ages of 30 and 4o, it gives the va» 
lues of /ng/e lives almoſt the ſame with the 
Breflaw Table, Under 3o, it gives them ſome- 
what %%; and above 40, ſomewhat greater. 
But it ought to be remembered, that wherever 
it does this, it gives, at the ſame ages, the va- 
lues of the joint lives alſo too little or too 
great; and that, conſequently, the reſults 
from it, in calculating the values of Rever- 
ions, and of the longeſt of given lives, come 
ſo much nearer to exactneſs. | 


The rules to which I have objected are the 
only ones given by Mr. De Mozvre, in all the 
editions of his Treatiſe on Life-Annuities, 
But it ſeems, this great mathematician be- 
came at laſt ſenſible, that they were too in- 
correct; and, therefore, at the end of the laſt 
edition of his Treatiſe on the Doctrine of 
Chances, page 320, (a work which gets into 
comparatively lw hands) he has given other 
rules which come nearer the truth. But 
cven theſe rules produce errors fo great in 

many 
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many caſes, (particularly when combined 
with the errors of the hypotheſis) that it 
will be beſt never to uſe them. 


Poſtſcript for the Fourth Edition. 


GINC E the former editions of this work J 
1- have found reaſon to be diſſatisfied with 
Mr. De Motvre's fir/t as well as his ſecond 
hypotheſis. There is no ſituation in which, 
in the firſt and laſt periods of life, it corre- 
ſponds to fact; and in ſome ſituations, par- 
ticularly great towns and country pariſhes, 
it does not correſpond ſufficiently to fact in 
any periods of life. An inſpection of the 
Tables of Obſervation in the next volume 
will prove this. However uſeful, there- 
fore, this hypotheſis may be in many caſes, 
it would be beſt not to be under any ne- 
ceſlity of having recourſe to it; and for 
this reaſon, and alſo to render this work as 
complete as I am capable of making it, I 
have, while this edition has been in the 
preſs, and with the help of ſome friends, 
calculated the Tables in the next yolume of 
the values of ſingle and joint (a) lives from 
the Northampton regiſter of mortality. This 


(a) The value of the reverſionary annuity, mentioned 
in p. 311, is by theſe Tables 14.83 in annual -/ 50h 
inſtead of 13.5, as there given from the hypotheſis. 
regilter 


. 
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regiſter has been choſen for this purpoſe, be- 
cauſe it gives the mean values of lives be- 
tween the higheſt and loweſt, and is on this 
account, and alſo in conſequence of the 
corrections I have made in it, better fitted 
for general uſe than any other.——T have, 
however, retained the Tables of theſe va- 
lues according to Mr. De Mozvre's Hypo- 
theſis, publiſhed in the former editions of 
this work, becauſe all the examples in the 
preceding part of this work have been taken 


trom them, and there are ſome caſes in which' 


they may ſtill prove of uſe, 


The computation of the values of joint 
lives correctly from a given Table of Ob- 
ſervations, is a buſineſs ſo tedious and tire- 
ſome, that it has ſcarcely been ever exe- 
cuted, except by Mr. Simpſon from the Lon- 
don Obſervations ; and as theſe give the. va- 
lues of lives among a body of people taken 
in the groſs in one of the worſt of all fi- 
tuations, they are by no means fit for com- 
mon uſe.——-I have, therefore, employed a 
good deal of attention to find out the moſt 
eaſy and expeditious method of making theſe 
calculations ; and-I ſhall here give the fol- 
lowing Specimen of a method (deduced from 
that deſcribed by Mr. Morgan in his Treatiſe 
on Life-Annuities and Aſſurances, chap. 2d, 
ſet. 2d, p. 56) which, at the ſame time 
that it renders miſtakes impoſſible, will ex- 
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pedite this work as much as the nature of it 
will allow, and render the computation of 
the values of any number of joint lives not 
more difficult or tedious than the computa- 
tion of the values of an equal number of 
ngle lives. . 

Let the Table of Obſervations be that for 
Northampton, or Table 6th, in the next vo- 
lume; and let the rate of intereſt be 4 per 
cent. 7 

Write down on a paper to be always kept 
in fight the Logarithms of all the numbers 
in the column of the living without the In- 
dices. | 


EXAMPLE FIRST. 


Living at age 0 — 11050 — Log”. 066325 


year 8650 — 937016 
&c. &c. &c. 
age 81— 406 — 608 526 
82— 346 — 539076 
83— 289 — 460897 
84— 234 — 369215 
Kc. 2 Kc. 
age 91i— 34— 531478 
92— 24 — 380211 
93— 16 — 204119 
94 — b 95424 
95— 4— 602059 
96 — ] — «QO0000 
Find 
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Find the Logarithm of 17. increaſed by 


its intereſt for a year, and alſo the Loga- 
rithm of the value of 1/7. payable at the 
end of a number of years equal to the dif- 
ference. between the greateſt and leaſt ages 
in the Table of Obſervations leſſened by 
the difference of age between the joint lives 
whoſe values are to be calculated. 


EXAMPLE SECOND. 


Intereſt being at 4 per cent. 1 I. increaſed 
by its intereſt for a year is 1.04; and the 
Logarithm of 1.04 is. 0170333. 3 

In the Nortbampton Table of Obſervations 
the greateſt age is 96, and the legt age is o. 
The difference, therefore, is 96; and ſup- 
poſing the given difference of age between 
the two joint lives to be 10 years, the value 
of 11. payable at the end of a number of 
years equal to the difference between the 
greateſt and leaſt ages in the Table leſſened 
by the difference of age between the joint 
lives, will be the value of 1/7. payable at 
the end of 86 years. Table iſt, in the next 
volume, ſhews this value to be ,0342872 
(reckoning intereſt at 4 per cent.) the Loga- 
rithm of which number (ſtriking out the 
Index) is . 535133. | 

N. B. The beit way of finding this Lo- 
garithm is by multiplying the Logarithm of 
1/, with its intereſt for a year by the dif- 

| ference 
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ference between the greateſt and leaſt ages in 
the Table leſſened by the difference of age 
between the joint lives, and ſubtracting the 
44 5 from unity. The remainder will 
e the Logarithm ſought. Thus, in the 
preſent example .0170333 multiplied by 86, 
gives (without the Index) .464864, which 
ſubtracted from unity leaves . 535136.— 
Had the given difference of age between 
the two joint lives been 15 years, and 
the youngeſt age in the Table of Obſerva- 
tions 3, and the oldeſt 94, the Logarithm 
.0170333, inſtead of being multiplied by 
86, muſt have been multiplied by 76, and 
the product (without the Index) ſubtracted 
from unity would have been . 705469. 
Having made theſe preparations, the cal- 
culations muſt begin with the oldeſt joint 
lives, and proceed upwards according to the 
following ſpecimen. 


Specimen 
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OBSERVATIONS. 


IN the addition of the Logarithms in this 
Specimen, the decimal parts only are to be 
retained. 

In ſubtracting them, it is of no conſe- 
quence whether a Logarithm is greater or - 
leſs than that from which it is to be ſub- 

tracted. | 

In every column, the numbers in the 
lines B, C, D, E, F, G, H, give the value. 
The other numbers give the proof. 

The fit Logarithms in the lines B and C 
are always the Logarithms of the numbers 
of the living at the oldeſt ages in the Table 
of Obſervations, which have the given dif- 
ference of age; and the following Loga- 
rithms are the Logarithms of the numbers 
living at the next ages, each one year younger 
than the preceding. 

The values of the two joint lives are the 
numbers of the Logarithms in ; and the 
proof of theſe values conſiſts in the equality 
of the ſum of the numbers in L and M in one 
column, to the number in M in the following 
column. And it ſhould be particularly ob- 
ſerved that this proof anſwers ſufficiently if, 
in conſequence of placing the numbers in L 
and M over one another in any order, a ſum 
can be made out whoſe firſt ſix figures are equal 


within 5 or 6 units to the ſucceeding num- 
| ber 
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ber in M. If the proof does not anſwer 
within this limit, the calculations have been 
too incorrect (a), and it will be neceſſary to 
examine the numbers not verified by the laſt 
proof; namely, the numbers of the two 
Logarithms in I and H in the preceding co- 
lumn ; the Logarithms in Band Cand Din 
the /ub/equent column; and the Logarithms 
in A, E, F, G, H, I and K in the column 
where the proof is found to be deficient. 


EXAMPLE. 


The addition, in the foregoing ſpecimen, 
of the firſt numbers in L and M to one ano- 
ther, when the /r/# figure in M is placed 
under the /econd in L, makes 315020, which 
is within one unit the ſame with 315019, 
the ſecond number in the line M ; and this 

proves the calculations ſo far to be ſuffi- 
ciently correct. In like manner; the ad- 
dition of the fhird numbers in L and M 
gives the fourth in M within three units. 
But had the addition of the numbers in Land 
M given the ſubſequent number in M only 
within fix units; that is, had it given the num- 
ber 287947 or 287935, an incorrectneſs of too 
much conſequence muſt have inſinuated it- 


(a) This ſuppoſes that the values of the joint lives are 
to be found to three places of decimals. The agreement 
of five figures within 4 or 5 units will be ſufficient, if the 
values are required only to two places of decimals, 


. * ſelf, 
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ſelf, and it would have been proper to exa- 
mine the numbers and Logarithms juſt men- 
tioned, in order to detect it. 
In calculating the /aft value; that is, the 
value when the youngeſt of the lives is the 
youngeſt in the Table (or a life juſt born, 
according to moſt Tables) this proof will 
change into a new proof, verifying all the 
preceding values. For the Logarithm of 1/. 
with its intereſt for a year (that is, .017033 
when the intereſt is 4 per cent.) ſubtracted 
from the Logarithm in F, will leave a Lo- 
garithm, the number of which will be the 
tum of the numbers in L and M in the pre- 
ceding column. 
This Specimen will be accommodated to 
the calculation of the values of inge 
lives (a), by ſtriking out the Logarithms 
in C, and making thoſe in D the fame with 
thoſe in B; and alſo making the firſt Loga- 
| rithm in A, from which all that follow are 
= deduced, the Logarithm of 1/7. payable at 
| the end of a number of years, equal to the 
oldeſt age in the Table when it begins at 
| birth, or to the difference between the oldeſt 
_ when it begins at any age after 
birth. 


(a) In this caſe, and alſo in calculating the values of 
equal joint lives, the firſt Logarithm in F (when the 
, number living at the oldeſt age in the Table is 1) will 
be nothing; but. notwithſtanding this, the firſt Loga- 
, rithm in G muſt be ſubtrated from it juſt as if it was 
b- unity, in order to obtain the firſt Logarithm in rk. 
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This Specimen will be accommodated to 
the calculation of the values of any three 
joint lives, if to the Logarithms in B and 


C are added (in order to obtain D) the Lo- 


garithms of the numbers living at any other 
ages, the difference between which and the 
ages in Band C is given; and if, likewiſe, 
the ſeries of Logarithms in A is deduced 
from the Logarithm of the value of 1/7. 
payable at the end of a number of years 
equal (if the ages begin at o) to the oldeſt 
in the Table; or (if they do not begin at o) 

to the difference of age between the oldeſt 
and youngeſt in the Table; leſſened (in both 
caſes) by the difference of age between the 
oldeſt and youngeſt of the three joint lives 
whoſe values are ſought. Thus. Sup- 
poſing the given differences between the 
ages of the joint lives whoſe values are to 
be calculated to be 5 and 10 years, and the 
intereſt 4 per cent. and the Table of Obſer- 
vations to terminate (as the Northampton Ta- 


ble does) at 96 years of age, and to begin at 


o. The ſeries of Logarithms to be added 
to thoſe in B and C in order to obtain D, 
will be the Logarithms of the living at 91 
in the firſt column, at 90 in the ſecond, at 
89 in the third, &c. And the Logarithms 
in A will be the ſame with thoſe in the 
Specimen. | But had the differences of age 
been 10 and 15, years, the Logarithms to 
be added to thoſe in B and C would have 


th been 
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/ 

been the Logarithms of the living at 81, 80, 
79, &c. and the firſt Logarithm in A would 
have been the product of '81 into .017033 
ſubtracted from unity or .620302, and the 
following Logarithms in A would have been 
.017033 added continually to this Loga- 
rithm. 
It is hence evident that in this method 
computations of the values of any given ru 
or three or four joint lives are nearly as eaſy as 
computations of the values of Angle lives; and 
may, after ſome practice, be performed al- 
moſt as expeditiouſly as the numbers can be 
written. 
An error in a book of Logarithms may, 
if not ſuſpected, produce infinite perplexity ; 
and therefore, when, after repeating any cal- 
culation, the ſource of an error cannot be 
diſcovered, it will 'be.right to examine the 
Tables from whence the Logarithms have 
been taken. In general, the order in which 
the numbers follow one another will imme- 
diately diſcover an error of the preſs ; but if 
not, a different book of Logarithms ſhould 
be conſulted ; and if poſſible, Mr. Gak- 
DINER'S, Which is ſo correc as to be almolt 
_ invaluable. 
It may be proper to obſerve once more, 
that it is very eaſy to take from SHERWIN $ 
or GARDINER's Tables the numbers of Lo- 
garithms, and the Logarithms of numbers 
to /ix figures; and that if this is done, the 
re- 
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reſulting values will be always accurate to at 
leaſt the 7hird place of decimals. But, if 
ſuch a degree of accuracy is thought need- 
leſs, it will be ſufficient to take them to five 
figures. | 

The Theorems on which the method of 
calculation here explained (excluſive of the 
proof) are grounded, will be given in note 
N at the end of the next volume. But a 
more diſtin& inveſtigation of theſe Theorems, 
and alſo an explanation of the principles on 


which the proof is founded, has been given 
by Mr. Morgan in his Treatiſe on Annuities 


and Aſſurances, Chap. IId. Se. 2d. 

The rules for finding, from the values of 
two or three joint lives, the values of the 
longeſt of any two or three lives; and alſo a 
very eaſy rule for obtaining early the value 
of any. three joint lives from the values of 
to joint lives, will be given in the next 
volume at the end of the Table, ſhewing 
the values of two joint lives according to the 
Northampton Obſervations, 
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ESSAY III. 


Of the Method of calculating the 
Values of Reverſions depending on 


Survivorſhips. 


LL Queſtions relating to the values of 
lives and reverſions, are at preſent of 
particular importance in this kingdom. 
Much buſineſs is continually tranſacted in 
this way; and any confiderable errors in the 
methods of ſolving ſuch queſtions, muſt in 
time produce very bad conſequences.— The 
deſign of the following obſervations is to 
point cut a particular error, into which there 
is danger of falling, in finding the values of 
ſuch reverſions as depend on ſurvivorſhips. 
In doing this, I ſhall, in order to be as plain 
as poſſible, take the following caſe. * A, 
* aged 40, expects to come to the poſſeſſion 
of an eſtate, ſhould he ſurvive B, aged 
* likewiſe 40. In theſe circumſtances he 
* offers, in order to raiſe a preſent ſum, to 
give ſecurity for 407. per annum, out of 
the eſtate at his death, provided he ſhould 
FB. CEA 18 « get 


— 
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« get into poſſeſſion ; that is, provided he 


„ ſhould ſurvive B. What is the ſum that 
% ought now to be advanced to him, in 
« conſideration of ſuch ſecurity, reckoning 
compound intereſt at 4 per cent.? 

Mr. De Mowvre's directions in his Trea- 
tiſe on Annuities, Problems 17th and 2oth, 
lead us to ſeek the required ſum in this caſe, 
by the following proceſs. 

Find firſt, the. preſent ſum A ſhould re- 
ceive, for the reverſion of 401. per annum for 
ever after his death; ſuppoſing it not depen- 
dent on his ſurviving B. The preſent value 
of ſuch a reverſion is © the (a) value of the 
life ſubtracted from the perpetuity, and 
* the remainder multiplied by the annual 


« rent.” — The value of the life is, by Mr. 


De Moivre's Hypotheſis, 13.196. This 
ſubtracted from 25, the perpetuity, leaves 
11.80; which, multiplied by 40, gives 
I:472; the value of the ſuppoſed eſtate, 
after the life of A. But, as Mr. De Moire 
obſerves, the lender having a chance to loſe 
his money, a compenſation ought to be made 


to him for the riſk he runs, which is founded 


on the poſſibility, that a man of 40 years of 
age may not ſurvive another perſon of the 
fame age. This chance is an equal chance; 


and, e en half the eren m or 


(a) By Scholium, p. 34, and Problem 26th, p. 293, 
of Mr. Simpſen's Select Exerciſes. 


14 2361. 
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2361. is the money which ſhould be advanced 


now on the expectation mentioned. 
This ſolution carries a plauſible appear- 
ance; and moſt perſons will, probably, be 
ready to pronounce it right; nor will this 
be at all wonderful, as ſo great a maſter of 
theſe ſubjects. as Mr. De Mowre appears to 
have been miſled by it.— Nothing more is 
neceſſary to prove it to be fallacious, than 
proceeding in the ſame way to ſolve the fol- 
lowing ſimilar Queſtion, 

« A, aged 40, offers to give ſecurity for 
40 l. per annum, to be entered upon at his 
1 8 provided it ſhould happen before the 
e death of B, aged likewiſe 40. What ſum 
* ſhould now be advanced to him for ſuch 
« a reverſion, intereſt being reckaned at g 
& per cent.? 

In ſolving this Problem, agreeably to the 
method juſt deſcribed, we are to find the va- 
lue of 40/7. per annum, to be entered upon 
certainly at the death of A; and then to mul- 
tiply this value by the chance that A ſhall 
not ſurvive B, or by ; and in this way the 
anſwer comes out the ſame with that already 
given. 

Nou eit may be eaſily ſeen, that this muſt 
be wrong. The value of a reverſion, to be 
received when a perſon of a given' age dies, 
cannot be the ſame, whether the condition 
of obtaining it is, that he ſhall die before, or 
that he ſhall die after another perſon. That 


18, 
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is, whether it is provided, that a purchaſer, if 
he ſucceeds, ſhall get into poſſeſſion ſooner or 
later. The reverſion in the latter caſe muſt, 
without doubt, be of leſs value than in the 
former. 


The firſt Queſtion here propoſed, reſolves 
itſelf into the following general Queſtion. 

% What is the preſent value of a given re- 
« verſionary eſtate; to be entered upon after 
* the failure of two lives, provided one 12 

* particular of them ſhould be the lange/? 
* ie? 

Now, the preſent 3 of an eſtate to be 
enjoyed for ever, after the failure of the /ong- 
et of two lives, is the value of the Jonge/? 
* of the two lives, ſubtracted from the per- 

* petuity ; and the remainder multiplied by 
* the annual rent of the eſtate,” The value 
of the longeſt of two lives is (as is well known) 
the value of the two. joint lives, ſubtracted 
from the ſum of the (a) values of the two 
Jingle lives. In the preſent caſe, therefore, it 
is 9.82, (the value of two joint lives at the 
age of 40 by Mr. De Motvre's Hypotheſis, or 
by Table lid in the laſt leaves of the next 
volume) ſubtracted from twice 13.196; (the 
value of a Angle life at the ſame age) that is, 
16.57 year's purchaſe. And this ſubtracted 


(a) See Mr. De Moivre on Annuities, Problem IV; 


b e S Doetrine of Annuities and Rever ſions, Pro- 
em | 


from 
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from 2 5, (the perpetuity) . 8.43; 
which, multiplied by 40, gives / 337.2, 
the valve of the given eſtate were it cer- 
tainly to be enjoyed, after the extinction of 
the longeſt of two lives both 40; that is, 
whether one or other of them failed laſt. But 
that A's life in particular ſhould fail laſt, 
is an even chance. The true value of the 
reverſion, therefore, is half the laſt value, 
or J. 168.6. | 
Im like manner. The ſecond Queſtion is 
the ſame with the Queſtion, © . What is the 
«« preſent value of 40. per ann. for ever, to 
Wy be entered upon after the extinction of two 
joint lives both 40; that is, whenever ei- 
ether of them ſhall fail; provided the firſt 
„ that fails ſhould happen to be A's life in 
particular? And the anſwer is found by 
ſubtracting the preſent value of the 2e foint 
lives from the perpetuity, and multiplying the 
remainder by r, or by the chance that A in 
particular ſhall die firſt: And this will give 
the required value, /. 303.4 (a). 
In ſhort. It appears in Both theſe caſes, 
that, according to the firſt method of ſolu- 
tion, we are to ſubtract from the perpetuity 
the value of one of the ſingle lives, when, in 
the former caſe, the value of the /onge/? of the 
two lives, and, in the /atter caſe, the value 


49 1 tho ſcarcely neceſfary, given a demonſtra- 
tion of theſe Solutions in note M. at the end of the next 


olume. 
Em of 
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of their joint continuance, ought, in reality, to 
be ſubtracted. I need not ſay what prodigi- 
ous errors may often ariſe from hence; and 
how unfit ſuch a method of ſolution is for 
practice. 

Mr. Simpſon, in p. 322, of his Select Ex- 
erciſes, ſpeaks on this ſubject in the follow- 
ing manner. —“ I have been very particular 
on theſe kinds of Problems; and the more 
& fo, as there has been no method before 
«« publiſhed, that I know of, by which they 
« can be rightly determined. Tis true, the 
« manner of proceeding, by firſt finding the 
probability of ſurvivorſhip, (which me- 
e thod is uſed in my former work, and 
*« which a celebrated author has largely in- 
ce ſiſted on in three ſucceſſive editions) may 
«© be applied to good advantage, when the 
given ages are nearly equal; but then it is 
certain, that this is nat a genuine way of 
“ going to work, and that the concluſions 
«© hence derived are at beſt but near approxi- 
% mations.' 

This excellent mathematician has here ex- 
preſſed himſelf much too favourably of the 
method of folution on which I have remark- 
ed.—In both the caſes I have ſpecified, the 
ages are equal; and yet, in one of them the 
error is a good deal above a 7hird of the true 

value, and in the other a fj//b; And, it is 
obvious, that in caſes where three equal lives 
are taken. the errors will be much greater. 


. 
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— Mr. Simpſon's Obſervations in this paſſage 


are true only, when applied to a different me- 
thod« uſed by himſelf, in the 28th and fol- 
lowing Problems of his Treatiſe on the Doc- 
trine of Annuities and Reverſions. This me- 
thod is exact when the lives are equal; but, 
it gives reſults which are too far from the 
truth, when there is any confiderable inequa- 
lity between the lives. 


It is with reluctance I have made ſome of 
theſe remarks. Mr. De Moivre has made 
very important improvements in this branch 
of ſcience; and the higheſt reſpect is due to 
his name and authority. This, however, 
only renders theſe remarks more neceſſary. 


In the firſt Chapter (Queſtions 10th, 11th, 
12th, 14th, &c.) I have given a minute ac- 

count of the method of finding, in all caſes, 
the values of the reverſions which have been 
the ſubject of this Eflay.—But Mr. Morgan 
has, in his Treatiſe on Life Aſſurances, car- 
ried-this enquiry much farther, 
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Obſervations on the proper Method of 
conſinucting Tables for determining 
the Rate of human Mortality, the 
Mumber of Inhabitants, — the 
Values of Lives in any Town or 

Diſtrict, From Bills of Mortality in 
which are given, the Numbers dying 
—_ at all Apes. 


— 
77 rr 


N every los that juſt 3 itſelf in 
the number of its inhabitants, without 

any recruits from other places; or where, 

for a courſe of years, there has been no in- 

creaſe or decreaſe, the number of perſons 

dying every year at any particular age, and 

above it, muſt be equal to the number of the 
living at that age. — The number, for exam- 

ple, dying every year, at all ages, from the 

beginning to the utmoſt extremity of life, muſt, 

in ſuch a ſituation, be juſt equal to the whole 

number born every year. And for the fame 
reaſon, the number dying every year at one 
year of age and upwards ; at /w9 years of age 

and upwards ; at hee and upwards, and to 

1 on, 
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on; muſt be equal to the numbers that 
reach to thoſe ages every year; or, which is 
the ſame, to the numbers of the living at 
thoſe ages. It is obvious, that unleſs this 
happens, the number of inhabitants cannot 
remain the ſame. If the former number is 
greater than the latter, the inhabitants mult 
decreaſe ; if leſs, they muſt creaſe. From 
this obſervation it follows, that in a town or 
country where there is no increaſe or de- 
creaſe, bills of mortality which give the 
ages at which all die, will ſhew the exact 
number of inhabitants; and alſo the exact 
law, according to which human life waſtes in 
that town or country. | 
In order to find the number of inhabitants; 
the mean numbers dying annually, at every 
particular age and upwards, mult be taken 
as given by the bills, and placed under one 
another in the order of the ſecond column of 
the 5th, 6th, 7th, &c. Tables at the begin- 
ning of the next volume. Theſe numbers 
will, it has appeared, be the numbers of the 
living at o, 1, 2, 3, &c. years of age; and, 
conſequently, the ſum, diminiſhed by halt 
the number living at age o, or by halt 
the number born annually (a), will be the 
whole 
(a) This ſubtraction is neceſſary for the following rea- 
ſon.—In a Table formed in the manner here directed, it 
is ſuppoſed, that the numbers in the ſecond column are 


all living together at the beginning of every year. Thus; 
the number in the ſecond column oppoſite to © in the 


2. 2 
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whole number of inhabitants.—In ſuch a ſe- 
ries of numbers, the exceſs of each number 
above that which immediately follows it, will 
be the number dying every year, out of the 
particular number alive at the beginning of 


the year; and theſe excefles ſet down regu- 


larly as in the third column of the Table»to 
which I have referred, will ſhew the diffe- 
rent rates at which human life waſtes thro' 
all its different periods, and the different 
probabilities of life at all particular ages. 


It muſt be remembered, that what has 
been now ſaid goes on the ſuppoſition, that 
the place, whoſe bills of mortality are given, 
ſupports itſelf, by procreation only, in the 


number of its inhabitants. In towns this 


very ſeldom happens, on account of the 


/ 


frft column, the Table ſuppoſes to be all juſt born to- 
gether on the firſt day of the year. The number, like- 
wiſe, oppoſite to 1, it ſuppoſes to attain to one year of 
age juſt at the ſame time that the former number is born. 
And the like is true of every number in the ſecond co- 
lumn.— During the courſe of the year, as many will die at 
all ages as were born at the beginning of the year; and, 
conſequently, there will be an exceſs of the number alive 
at the beginning of the year, above the number alive at 
the end of the year, equal to the whole number of the 
annual births ; -and the true number conſtantly alive to- 
gether, 1s the arithmetical mean between theſe two num- 
bers; or, agteeably to the rule I have given, the ſum of 
the numbers in the ſecond column of the Table, leſſened 
by half the number of annual births, See Eſſay I. page 
241, &c, ory | 


luxury 
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luxury and debauchery which generally pre- 
vail in them, They are, therefore, com- 
monly kept up by a conſtant acceſſion of 
ſtrangers or /e#tlers, who remove to them 
from country pariſhes and villages, In theſe 
circumſtances, in order to find the true 
number of inhabitants, and probabilities of 
life, from bills of mortality containing an 
account of the ages at which all die; it is 
neceſſary that the proportion of the annual 
births to the annual ſettlers ſhould be known ; 
and alſo the period of life at which the latter 
remove.—Both theſe particulars may be diſ- 
covered in the following method. 

If for a courſe of years there has been no 
ſenſible increaſe or decreaſe in a place, the 
number of annual ſettlers will be equal to 
the exceſs of the annual burials above the 
annual births. If there is an iucreaſe, it will 
be greater than this exceſs. If there is a de- 
creaſe, it will be /. 

The period of life at which theſe ſettlers 
remove, will appear in the Bills by an 1n- 
' creaſe in the number of deaths at that pe- 
riod and beyond it. Thus; in the London 
Bills, the number of deaths, between 20 and 
30, 1s generally above double, and between 
30 and 40, near triple the number of deaths 
between 10 and 20: And the true account 
of this is, that from the age of 18 or 20, to 35 
cr 40, there is a confluence of people every 
year to London from the country, which oc- 

caſions 
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caſions a great increaſe in the number of in- 
habitants at theſe ages; and, conſequently, 
raiſes the deaths for all ages above 20, con- 
ſiderably above their due proportion, when 
compared with the number of deaths before 
20.—This is obſervable in all the bills of 
mortality for towns with which I am ac- 
quainted, not excepting even the Breſau 
Bills. Dr. Halley takes notice, that theſe 
Bills give the number of deaths, between 19 
and 20, too ſmall. This he conſidered as an 
irregularity, owing to chance ; and, there- 
fore, in forming his Table of Obſervations, 
he took the liberty ſo far to correct it, as 
to render the proportion of thoſe who die 
to the living in this diviſion of life, nearly 
the ſame with the proportion which, he ſays, 
he had been 77formed (a) die annually of the 
young lads in Chrift- Church Hoſpital. But 

the truth is, that this irregularity in the Bills 
was derived from the cauſe I have juſt aſſign- 
ed.—During- the five years for which the 
Breflaw Bills are given by Dr. Halley, the 
births did, indeed, a little exceed the burials ; 
but, it appears, that this was the effect of 
ſome peculiar cauſes that happened to ope- 
rate juſt at that time; for, during a com- 
plete century from 1633 to 1734, the annual 


(a) See Lowthorp's Abridgment of the Philoſophical 
Tranſactions, vol. III. p. 670. 
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medium of births was 1089 (a), and of by- 
rials 1256 (5). This town, therefore, muſt 
have been all along kept up by a number of 
yearly recruits from other places, equal to 
about @ ſeventh part of the yearly births. 
What has been now obſerved concerning 
the period of life at which people remove 
from the country to ſettle in towns, would 
appear ſufficiently probable, were there no 
ſuch evidence for it as I have mentioned; 
for it might be well reckoned, that theſe 
people in general, muſt be ſingle perſons in 
the beginning of mature life, who, not hav- 
ing yet obtained fettlements in the places 
where they were born, migrate to towns in 
queſt of employments. 


Having premiſed theſe Obſervations, I 
ſhall next endeavour to explain diſtinctly, 
the effect which theſe acceſſions to towns 
muſt have, on Tables of Obſervation formed 
from their bills of mortality. This is a 


(a) See Dr. Short's Comparative Hiſtory, p. 63. 


(b) It appears from the account in the Philoſephical 
Tranſa#tions, (Abridgment, vol. VII. No. 380, p. 46, &c.) 
that from 1717 to 1725, the annual medium of births at 
Breſlaw was 1252, of burials 1507 ; and alſo, that much 
the greateſt part of the births died under 10 years of 
age. From a Table in Suſmilch's works, Vol. I. p. 38, 

zit appears, that, in reality, the greater part of all that 
dic in this town are children under five years of age. 


1 ſubject 
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fubje&t proper to be inſiſted on, becauſe 
miſtakes have been committed about it ; and 
becauſe alſo, the diſcuſſion of it is neceſſary 
to ſhew, how near to truth the values of 

lives come as deduced from ſuch Tables. 
The following general rule may be given 
on this ſubject. | 
If a place has, for a courſe of years, been 
maintained in a ſtate nearly ſtationary, as to 
number of inhabitants, by ſupplies or recruits 
coming in every year, to prevent the decreaſe 
that would ariſe from the exceſs of the burials 
above the births; a Table formed on the prin- 
« ciple, that the number dying annually, after 
every particular age, is equal to the num- 
e ber living at that age,” will give the num- 
ber of inhabitants and the probabilities of 
life, too great for all ages preceding that at 
which the ſupplies ceaſe; and after this, it 
will give them rigbt.— If the acceſſions are 
ſo great as to cauſe an zrcreaſe in the place, 
ſuch a Table will give the number of in- 
habitants and the probabilities of life, too 
little, after the age at which the acceſſions 
ceaſe (a); and too great, if there is a de- 
| creaſe, 


(a) Agreeably to theſe Obſervations; if a place in- 
creaſes, not in conſequence of acceſſions from other 
places, but of a conſtant exceſs of the births above the 
deaths; a Table, conſtructed on the principle I have 
mentioned, will give the probabilities of life too low 
through the whole extent of lite ; becauſe, in ſuch cir- 
cumſtances, the number 5 deaths in the fir/t ſtages of 

| | 2 life 


340 Of the Method of forming 
creaſe. - Before that age it will in Both caſes 
give them too great; but moſt conſiderably 
fo in the former caſe, or when there is an 
increaſe. | 

For example. Let us ſuppoſe, that 244 
of thoſe born in a town, attain annually to 
20 years of age; and that 250 more, all 
likewiſe 20 years of age, come into it an- 
nually from other places; in conſequence of 
which, it has, for a courſe of years, been 
zuſt maintained in the number of its inha- 
bitants, without any ſenſible increaſe or de- 
creaſe,” Ia theſe circumſtances, the number of 
the living in the town of the age of 20, will 
be always 244 natives and 250 ſettlers, or 
494 in all; and, fince theſe are ſuppoſed all 
to die in the town, and no more recruits are 
ſuppoſed to come in; 494 will be likewiſe 
the number dying annually: at 20 and up- 
wards.—In the ſame manner; it will ap- 
pear on theſe ſuppoſitions, that the number 
of the living, at every age, ſubſequent to 
20, will be equal to the number dying an- 
nually at that age and above it; and, con- 
ſequently, that the number of inhabitants 
and the decrements of life, for every ſuch 


age, will be given exactly by the Table 1 


life muſt be too great, in compariſon of ' the number of 
deaths in the /atter ſtages; and more or leſs fo, as the 
increaſe is more or leſs rapid, The contrary, in all re- 
ſpects, takes place where there is a decreaſe, ariſing from 
the exceſs of the deaths above the births. 


have 


Tables of Obſervations, &c. 341 


have ſuppoſed. But for all ages before 20, 
they will be given much too great. For let 
280 of all born in the town, reach 10. In 
this caſe, 280' will be the true number of 
the living in the town, at the age of 10; 
and the recruits not coming in 'till 20, the 
number given by the Bills, as dying be- 
tween 10 and 20, will be the true number 
dying annually of the living in this diviſion 
of life, Let this number be 36; and it will 
follow, that the Table ought to make the 
numbers of the living at the ages between 10 
and 20, a ſeries of decreafing means between 
280 and (280 diminiſhed by 36, or) 244. 
But in forming the Table on the principle I 
have mentioned, 250 (the number above 20 
dying annually in the town who were not 
born in it) will be added to each number in 
this ſeries; and, therefore, the Table will 
give the numbers of the living, and the pro- 
babilities of life in this divifion of life, almoſt 
twice as great as they really are.—This ob- 
ſervation, it is manifeſt, may be applied to 
all the ages under 20. wo” 

It is neceſſary to add, that ſuch a Table 
will give the number of inhabitants, and the 
probabilities of life, equally wrong before 
20, whether the recruits all come in at 
20, agreeably to the ſuppoſition juſt made, 
or only begin then to come in. In this laſt 
caſe, the Table will give the number of 
inhabitants, and probabilities of life, too 
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great throughout the whole extent of life, 
if the recruits come in at all ages above 20. 
But if they ceaſe at any particular age, it 
will give them right only from that age; and 
before, it will err all along on the fide of 
exceſs; but leſs conſiderably between 20 
and that age, than before 20. For ex- 
ample. If, of the 250 I have ſuppoſed to 
come in at 20, only 150 then come in, and 
the reſt at 30; the numbers of the living 
will be given 100 too high, at every age be- 
tween 20 and 30; but, as juſt ſhewn, they 
will be given 250 too high at every age be- 
fore 20.—In general, therefore, the number 
of the living at any particular age, muſt be 
given by the ſuppoſed Table, as many too 
great as there are annual ſettlers after that 
age: And, if theſe ſupplies come in at all 
ages indiſcriminately, during any certain in- 
terval of life; the number of inhabitants 
and the probabilities of life will be conti- 
nually growing leſs and leſs wrong, the 
nearer any age 1s to the end of that interval. 
— Theſe Obſervations prove, that Tables of 
Obſervation formed in the common way, 
from bills of mortality for places, where 
there is an exceſs of the burials above the 
births, muſt be erroneous, for a great part 
of the duration of life, in proportion to 
the degree of that exceſs, They ſhew 
likewiſe, at what parts of life the errors 
in ſuch Tables are moſt conſiderable, 155 
0 ow 
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how they may be in a great meaſure cor- 
rected. 


\ 

All this I ſhall beg leave to exemplify and 

illuſtrate a little further, in the particular 
caſe of London. 
The number of deaths, between the ages 
of 10 and 20, is always ſo ſmall in the Lon- 
don Bills, that it ſeems certain few recruits 
come to London under 20; or at leaſt not fo 
many as before this age are ſent out for 
education to ſchools and univerſities. After 
20, great numbers come in 'till 30, and 
ſome perhaps till 40 or 50.—The London 
Tables of Obſervation, therefore, being 
formed on the principle I have mentioned, 
cannot give the probabilities of life right 
till 40. Between 30 and 40 they muſt be 
a little too high; but more ſo between 20 
and 30; and moſt of all fo before 20.— It 
follows alſo, that theſe Tables muſt give 
the number of inhabitants in London much 
too great. 

Table XIII. in the next volume, is a 
Table formed in the manner I have ex- 
plained, from the London Bills for 10 years, 
from 1759 to 1768; and adapted to a 1000 
born as a radix. The ſum of the numbers 
in the ſecond column, diminiſhed by half 
the number born; is 25,757. According 
to this Table then, for every 1000 deaths in 

| 2 4 Lon- 
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Tondon, there are 25 times and 1 that num. 
ber of inhabitants ; or, in other words, the 
expectation of a child juſt born is 254; and 
the inhabitants are to the annual burials, as 
254 to 1.—But it has appeared, that the num- 
bers in the ſecond column being given on the 
ſuppoſition, that all who die in London were 
born there, muſt be too great; and we 
have from hence a DEMONSTRATION, that 
the probabilities of life are given in the 
common Tables of London Obſervations, 
too high, for, at leaſt, the firſt 30 years of 
life; and alſo, that the number of inhabi— 
tants in London muſt be % than 253, mul- 
tiplied by the annual Sutls. - The common 
Tables, therefore, of London Obſervations, 
undoubtedly want to be corrected (a); and 
the way of doing this, and in general, the 
right method of forming genuine Tables of 
Obſervation for towns, may be learnt from 
the following rule. 

« From the ſum of all that die annually, 
* after any given age, ſubtract the number 
* of annual ſettlers after that age; and the 


(a) The ingenious and accurate Mr, Simpſon ſaw that 
it was neceſſary to correct the London Tables, and he has 
done it with great judgment; but, I think, too imper- 
fectly, and without going upon any fixt principles, or 
ſhewing particularly, how Tables of Obſervation ought 
to be formed, and how far in different circumſtances, and 


at different ages, they are to be depended on, 
te re- 
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% remainder will be the number of the liv- 
« ing at the given age.” 

This rule can want no explication or proof, 
after what has been already ſaid. 

If, therefore, the number of annual ſettlers 
in a town at every age could be aſcertained ; 
a perfect Table of Obſervations might be 
formed for that town, from Bills of mor- 
tality containing an account of the ages at 
which all die in it. But no more can be 
learnt in this inſtance from any Bills, than 
the whole number of annual /eftlers, and 
the general diviſion of life in which they 
enter. This, however, may be ſufficient to 
enable us to form Tables that ſhall be to- 
lerably exact.— For inſtance. Suppoſe the 
annual deaths in a town which has not in- 
creaſed or decreaſed, to have been for many 
years, in the proportion of 4 to 3 to the 
annual births. It will hence follow, that ! 
of the perſons who die in ſuch a town are 
ſupplies, or emigrants from other places; and 
not natives: And the ſudden increaſe in the 
deaths after 20, will alſo ſhew, agreeably to 
what was before obſerved, that they enter 
after this age. In forming therefore a Ta- 
ble for ſuch a town, a guarter of all that 
die at all ages throughout the whole extent 
of life, muſt be deducted from the ſum of 
all that die after every given age before 203 
and the remainder will be the true number 
living at that given age. And if, at Ne 

an 
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and every age above it, this deduction is 
omitted, or the number of the living at 
every ſuch age is taken the ſame with the 
ſum of all that die after it, the reſult will 
be (ſuppofing mot of the ſupplies to come 
in before go, and all before 40) a Table 
exact till 20; too high between 20 and 
30; but nearly right for ſome years before 
40; and after 40 exact again.—Such a Ta- 
ble, it is evident, will be the ſame with the 
Table laſt deſcribed at all ages above 20; 
and different from it only under 20.—It is 
evident alſo that, on account of its giving 
the probabilities of life too great for ſome 
years, after 20, the number of inhabitants 
deduced from it may be depended on as 
greater than the truth; and more or lels ſo, 
as the annual recruits enter in general later 
or ſooner after 20. 

Let us now conſider, what the reſult of 
theſe remarks will be, when applied particu- 
larly to the London Bills. 

It muſt be here firſt obſerved, that, at 
leaſt one quarter of all that die in London 
are emigrants from the country, and not na- 
tives.—The medium of annual burials for 
10 years, from 1759 to 1768, was 22,950; 
of births 15,710. The exceſs is 7246 ; or 
near a third of the burials. —The ſame ex- 
ceſs, during 10 years, before 1750, was 
10,500; or, near half the burials. Lon- 
don was then decreaſing. . For 12 or 15 
ONE: . years 
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years before 1769 it was mcree/ing. This 
exceſs, therefore, agreeably to the foregoing 
obſervations, was then greater than the num- 
ber of annual recruits; and it is now /eſs, I 
have choſen, however, to ſuppoſe the num- 
ber of annual recruits to be now no more than 
a guarter of the annual burials, in order to al- 
low for more omiſſions in the births than the 
burials; and alſo, in order to be more ſure 
of obtaining reſults that ſhall not exceed the 
truth. 

Of every thouſand then who die in Lon- 
don, only 750 are natives, and 250 are ſet- 
tlers who come to it after 18 or 20 years of 
age: And, conſequently, in order to obtain 
from the Bills a more corre& Table than the 
13th in the next volume, 250 muſt be ſub- 
tracted from every one of the numbers in the 
ſecond column 'till 20; and the numbers in 
the third column muſt be kept the ſame, the 
Bills always giving theſe right. —Atter 20, 
the Table is to be continued unaltered ; and 
the reſult will be, a Table which will give 
the numbers of the living at all ages in Lon- 
don much nearer the truth, but ſtill too 
high.—Such is the 14th Table in the next 
volume.—-The ſum of all the numbers in 
the ſecond column of this Table, dimi- 
niſhed by 500, is 20,750. For every 1000 
deaths, therefore, in London, there are, ac- 

cording to this Table, 20, 7 50 living perſons 
* in 
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in it; or for every ſingle death, 201 inhabi- 
tants. It was before ſhewn, that the num. 
ber of inhabitants in London could not be fo 
great as 25 times 1 the deaths. It now ap- 
pears, (ſince the numbers in the ſecond co- 
lumn of this Table are too high) that the 
number of inhabitants in London cannot be 
ſo great as even 20 times + the deaths. And 
this is a concluſion which, I believe, every 
one who will beſtow due attention on what 
has been ſaid, will find himſelf forced to re- 
ceive, It will not be amiſs, however, to 
confirm it by the following fact, the know- 
ledge of which I owe to the particular en- 
quiry and kind information of Mr. Harris, 
the ingenious maſter of the Royal Mathema- 
tical School in Chriſt- Church Hoſpital.— 
The average of lads in this ſchool has, for 
30 years ending in 1768, been 831. They 
are admitted at all ages between ſeven and 
eleven; and few ſtay beyond 16. They 
are, therefore, in general, lads between the 
ages of eight and 16. They have better 
accommodations than it can be ſuppoſed 
children commonly have; and about 300 
of them have the particular advantage of 
being educated in the country. In ſuch 
circumſtances it may be well reckoned that 
the proportion of children dying annually, 
muſt be leſs than the general proportion of 
children dying annually at the ſame ages 

in 
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in London (a).—The fact is, that, for the 
laſt 30 years, 114 have died annually; or one 
in 705. | 5 
taing to Table XIV, of all who 
completed their 8th year in London, and 
who are living at that age and at every in- 
termediate age till 16, one in 74 die an- 
nually. It follows, therefore, that, accord- 
ing to this Table, ſuppoſing the lads in 
Chriſt-Church School all admitted exactly at 


(a) Mr. Wales, the preſent maſter of this ſchool, has, in 
his Enquiry, &c. p. 33, confirmed this account; adding, 
that the number of children in it for twenty years endi 

in 1780, had been 851, and the average of annual deaths 
10g, or one in 83; but that the number of children for 
ten years (ending in 1780) had been 894, and the average 
of annual deaths only 82, or about one in 100-4. 
From hence Mr. ales infers a great improvement in the 
ſtate of London with reſpect to healthineſs. But this fact 
is by no means a ſufficient foundation for ſuch a con- 
cluſion. In numbers ſo inconſiderable, an average of 
ten years cannot be depended on. Were it, however, 
the true average, the reaſons above given have a ten- 
dency to prove, notwithſtanding the centrical ſituation of 
this ſchool, that it muſt be too low for London in ge- 
neral. If ſo many as three-fourths of all that die in 
London are natives, the proportion dying annually be- 
tween 8 and 16 muſt be as high as one in ſeventy-five; and 
poſſibly this is even now leſs than the true proportion. 
But it would be unreaſonable to take it leſs than the firſt 
proportion mentioned by Mr. Wales, or one in 83. The 
conſequence however of ſtating it at even one in go, and 
alſo one in a hundred, will be ſhewn in the next note; 
from which it will appear to be impoſſible, without ex- 
ceeding all the bounds of credibility, to make the ex- 
pectation of a child juſt born in London much more than 
twenty years.— See 11t Eflay, notes p. 249, and p. 257. 


eight 
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eight years of age, and none diſcharged be- 
fore they have completed 16 years of age, 
or reſided eight years (ſuppoſitions much 
too favourable) only a 74th part ought to 
die annually. That Table, therefore, gives 
the  decrements of life in London at theſe 
ages too little, and the numbers of the 
living too great: And, if this is true of 
theſe ages, 1t muſt be true of all other ages 
under 20; and it follows demonſtrably, in 
conformity to what was before ſhewn, that 
more people ſettle in London after 20, than 
the quarter I have ſuppoſed ; and that from 
20 to 35 or 40, the numbers of the living 
are given too great, in proportion to the de- 
crements of life. | 

In this Table the numbers in the ſecond 
column are doubled at 20, agreeably to what 
really happens in London; and the ſum of 
the numbers in this column diminiſhed by 
half the whole number of deaths, gives the 
expectation of life, not of a child juſt born, 
as in other Tables, but of all the inhabitants 
of London at the time they enter it, whether 
that be at birth, or at 20 years of age. The 
expectations, therefore, and the values of Lon- 
don lives under 20, cannot be calculated from 
this Table. But it may be very eaſily fitted 
for this. purpoſe by firſt finding: the number 
of births which, according to the given decre- 
ments of life, will leave 494 alive at 20; 


in 
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in ſuch a manner to this radix, as to preſerve 
all along the number of the living, in the 
ſame proportion to the numbers of the dead. 
This is done in the 15th Table in the next 
volume; and this Table may, I fancy, be re- 
commended as better adapted to the preſent 
ſtate of London than any other Table (a). 
The values of lives, however, deduced from 


(a) Had I, inſtead of ſubtracting 250 from Table 
13th before the age of 20 (agreeably to the directions 
in p. 347) ſubtracted only 200 (or ſuppoſed that only a 
fifth part of all that die annually in London are emigrants 
to it after 20) the reſulting Table would have made the 
number dying between 8 and 16, one in go; and the ex- 
pectation at entrance into London, would have been 22, 
and at birth, 194. Had 166 only been ſubtracted, or 
a 6th part of all that die in London ſuppoſed to be emi- 
N from the country, the reſult would have been a 
able which would have made one in a 100 die between 
8 and 16, and the expectations juſt mentioned 23 and 
214. Nor will any difference worth regarding ariſe, if 
Table 15th in the next volume, inſtead of being formed 
after 19 from the Bills for ten years ended at 1768, had 
been formed from the Bills for the laſt ten years, or for 
ten years ending in 1780. Table 16th is ſuch a Table; 
and the obſervations annexed to it will ſhew how wron 
the ideas are which ſome have lately entertained of the im- 
proved ſtate of London. Some alteration for the better 
there muſt be; but the correſpondence between the Ta- 
bles of obſervation for whatever period they are formed 
from the Bills, demonſtrates that it is not conſiderable. 
The great evils which produce the unhealthfulneſs of 
towns are the cloſeneſs and foulneſs of the air, and the 
irregular modes of living, If the former of theſe has 
been diminiſhed in London, the latter may have increaſed. 
But the truth may be, that the diminution of the former 
of theſe evils has not much extended itſelf to the lower 


ranks of people in London, who form the body of the in- 
habitants. 


it, 
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it, are in general nearly the ſame with thoſe 
deduced by Mr. Simpſon, from the London 
Bills as they ſtood 40 years ago. The main 
difference is, that after 52 and in old age, 
this Table gives them ſomewhat lower than 
Mr. Simpſon's Table, | 

It has tufficiently appeared, what judgment 
we are to form of the values of lives thus 
deduced. During the greateſt part of the 
interval of life, in which the annual recruits 
that keep up London come to it, theſe values 
err certainly on the ſide of exceſs: And it is 
alſo probable, that they exceed the truth in 


all the laſt ſtages of life (a). 
wy! | The 


(a) When the former editions of this "Treatiſe were 
publiſhed, it appeared to me probable, that, in conſe- 
quence of retirements from London in the advanced pe- 
riods of life, the Bills gave the probabilities of living in 
London after ſeventy years of age too /aw rather than too 
high. But I am now convinced of the contrary. Thoſe 
who withdraw from London in advanced life are wy a 
part of the inhabitants in the higher claſſes, 2 ver 
a ſmall part of the whole body of inhabitants; and the 
withdraw, if at all, before ſeventy years of age, and, 
therefore, the loſs of them in the Bills can have no ef- 
fect on the proportions of the numbers that die at all ages 
after ſeventy. It has alſo occurred to me, that tho 
the probabilities of living before the age of ſeventy, as 

iven by the Bills, have continued remarkably the ſame 
; 2. 1728 (when the ages were firſt included in the Bills) 
to the preſent time (as will be ſhewn in the Obſervations 
on the London Tables in the next volume), yet after the 
age of 70 there has been a gradual diminution in them; 
ſo that now, of all who die at all ages, only one in 46 


dies at a greater age than 80; whereas at the period juſt 
men- 


ö 
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The number of inhabitants in London may 


alſo be learnt from what has been offered, 
more 


mentioned, one in 32 died above this age; and of all 
who die above 70, only 31 in a hundred now die above 
80, and 4 in a 100 above go; whereas, at the ſame pe- 
riod, (or 50 years ago) 43 in a hundred uſed to die above 
80, and 11 in a hundred above go. 

But what has principally determined my judgment in 
this inſtance is a compariſon of the probabilities of 
living in STOCKHOLM, as deduced from the Srock- 
HOLM Bills, with the correct probabilities as determined 
by an actual account taken at three different times of the 
number of the inhabitants living at all ages.—This 
compariſon ſhews that Bills of mortality for great towns 
give the probabilities of living too high at all ages; and 
particularly at the end as well as the beginning of life; 
for the proportion of inhabitants between 70 and 80 
dying annually at STOCKHOLM was, according to the 
ſurvey, 10 out of 63; and between 80 and go, ten out 
of 28; and above go, ten out of 25; whereas, according 
to the Bills, theſe proportions are ten out of 100, 55, 
and 24 reſpectively. | | 
| The London, 3 and Berlin Bills give the pro- 
babilities of living between 70 and 80, and between 80 
and go, nearly the ſame with theſe, as may be learnt 
from the Tables of Obſervations for theſe towns in the 
next volume; and as at Stockholm, they are certainly too 
high; the reaſonable concluſion is, that they are ſo like- 
wiſe in the other towns: The truth, perhaps, may be, 
that more perſons (invited by the conveniencies in towns) 
remove into them in old age, than withdraw from them. 

No one, probably, will think that the change which I 
have mentioned in the London Bills can be owing to a 
growing unfavourableneſs of London to the health of old 
people. The following obſervations will ſufficiently ac- 
count for this fact. ; 

Lownpox, after the loſs of a quarter of its inhabitants 
by the. plague in 1665, and the devaſtation of the fire 

Vor. I, A'S - in 


354 Of the Method of forming 


more nearly than by any method which has 
been hitherto taken, It cannot, it has been 
ſhewn, exceed 20 times + the number of an- 
nual deaths. Could, therefore, the annual 
deaths be aſcertained, we ſhould know the 
number of inhabitants within pretty narrow 
limits. But the omiſſions in the Bills are 
ſuch, that it is not poſſible to aſcertain, with 
exactneſs, the annual deaths. Dr. Braken- 
ridge ſuppoſed theſe omifſions to amount to 
2000 annually. The reſult of a very minute 
enquiry by Mr. Maitland is, that in the year 
1729, they amounted to 3038. But they 
are probably now more conſiderable than 
they ever were (a). Let them be 6000 ; and 

ps the 


in 1666, recovered ſo faſt as in three or four years to be- 

come more populous than it had ever been; and it con- 
tinued to increaſe till the Revolution in 1688; after which 
period, and during the reigns of King William and Queen 
Anne, it ſeems, if we may judge from the Bills, to have 
ſtagnated and declined. here muſt, therefore, for ſome 
years after 1666, have been a very extraordinary influx of 
people to it; and they muſt have been, for the moſt part, 
people in the beginning of mature life, Who would not 
all die off in leſs than 60 or 70 years, and, therefore, 
would, about the year 1728, render London fuller of in- 

habitants turned of 80 and go, than it could be at any 
other period, | 


(a) Vid. Preface to a Collection of the Bills of Mor- 
kality from 1657 to 1758, p. 4, &c. Since the above 


was written the burials, as given in the Bills, have fallen 
from 22,688 (the annual average for five years to 1770) 
to 29,743, the ſame average to 1780. Adding . 
156 | this 


—— % WW 
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the number of inhabitants (ſuppoſing the 
burials 29,000) will be 601,750 at moſt. 


All the preceding Obſervations are, it is 
plain, applicable to Bills of mortality for 
towns in general ; and point out the way of 
deducing from them genuine Tables of Ob- 
ſervations, which ſhall give the true proba- 
bilities and values of lives, and the true num- 
ber of inhabitants, in the town whoſe Bills 
are given.— I ſhall beg leave to confirm and 
illuſtrate this, in the particular caſe of the 


town of NoRTHAMPTON. 


In this town, containing four pariſhes, 
namely, All-Sarnts, St. Sepulchre's, St. Giles, 
and St. Peter's, an account has been kept 
ever ſince the year 1741, of the number of 
males and females that have been chriſtened 
and buried (Diſſenters included) in the whole 
town. And in the pariſh of 4//-/armts, con- 
taining the greateſt part of the town, ati ac- 
count has been kept ever ſince 1735, of the 


ages at which all have died there. 


In 1746, an account was taken of the num- 
ber of houſes, and of inhabitants 1n the town. 
The number of houſes was found to be 1083; 
and the number of inhabitants 5 136.— In the 


pariſhes of All- Saints and St. Giles, the num- 


* 
this laſt number, and multiplying the total by 203, will 
make the preſent number of inhabitants in London 
554,917. But even this computation is too high, as 
appears from the note in page 263. 
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ber of male and female heads of families, r- 


vants, lodgers, and children, were particularly 
diſtinguiſhed. —The heads of families were, 


707 males; and 846 females. Children, 
males 624; females 759.—8Servants, males 
2033; females 280. — Lodgers, males 137; 
females 287.—In Sz. Peter's, males 99; fe- 
males 129.—In St. Sepulchre's, adults 638; 
children 427. In this pariſh the ſexes were 
not diſtinguiſhed. | 


The Chriftenings and Burials in the hol: 
jon for 40 years, from 1741 to 1780, have 
been as follows : 


Males 3218 


Fem. 31 4 6326—Annual medrum 158 


Ch riſtened 


Buried 1 3623 7 580— Annual medium 189; 


In the pariſh of Al. Saints, from 1735 to 
1780, or 46 years, | 


Chriſtened | en ye 4220—Annual medium 914 


Buried LET — 4 R medium 102 


Of theſe died, 


Under 2 ygars of age — 1529 
Between 2 and 5 — 362 
Between 5 and 10 — 201 


Between 10 and 20 — 189 
Be- 
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Between 20 and 30 — 373 
Between 30 and 40 — 329 
Between 40 and 50 — 365 
Between 50 and 60 — 384 
Between 60 and 70 — 378 
Between 70 and 80 — 358 
Between 80 and 90 — 199 
Between 90 and 100 — 22 
Total 4689 


— 


A Table formed from theſe data in the 
manner of Table XIII in the next volume; 
or, on the ſuppoſition, that all Who die in 
Northampton were born there, would give 
the expectation of a child juſt born 28.83 
years; or, the proportion of the inhabitants 
to the annual deaths, as 28.83 to 1. It has 
been ſhewn, that this proportion, in a place 
where the burials exceed the births, muſt be 
greater than the true proportion of the num- 
ber of inhabitants to the annual deaths : 
And this appears to be the real caſe. For 
the Bills ſhew, that, from 1741 to 1750, or 
for 10 years, about the time when the num- 
ber of inhabitants was 5136, the annual me- 
dium of burials was 197.5 ; which, multi- 
plied by 28.83, gives 56933 or a gth part 
more than the true number. 

A Table formed in the manner of Table 
XIV in the next volume, would give the pro- 
| A a 3 portion 
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portion of inhabitants to the annual deaths, 
as 20,41 to 1; and this makes the inhabi- 
tants 52106, or very nearly the true number, 

The VIth Table, in the next volume, is 
formed in the fame manner with Table XV, 
for London: And this is the genuine Table 
of Obſervations for Northampton (a), from 
which may be calculated the true probabi- 
lities and values of lives in that town. 


(a) In the preſent edition of this Treatiſe the follow- 
ing corrections have been made in this Table. Firſt. 
The Table printed in the former editions having been 
formed from the Northampton Bills for 36 years, this 
Table is rendered a little more correct in gence of 
being formed from the ſame Bills for 46 years. — Se- 
condly. The Bills give the numbers dying annually 
between 20 and 30 greater than between 30 and 40; 
but this being a circumſtance which does not exiſt in 
any other regiſter of mortality, and undoubtedly owing 
to ſome accidental and local cauſes, J have made the de- 
crements equal between 22 and 40; preſerving, however, 
the total of deaths between 20 and 40 the ſame that the 
Bills give them. Thirdly, The Bills giving only the 
totals of deaths under two years of age, and between 2 
and 5, I have, without changing theſe totals, made the 
proportions pf deaths for every particular year between 2 
and 5, and for every quarter of a year after birth til] one 
year of age, ihe tame nearly that the CHESTER regiſter 
makes them. See the Introduction to the collection of 
Tables in the next volume. 

In conſequence. of theſe alterations, and alſo of in- 
creaſing the radix from 1165 to 11650, in order to adjuſt 
the decrements with greater regularity and preciſion, this 
Table, in my opinion, gives the mean probabilities and 
values of lives.at every age with mere accuracy than any 
ether Table now extant, 


At 


4+ S 
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At Norwicn, Bills of Mortality, of the 
fame kind with thoſe in London and North- 
ampton, have been kept for many years. I 
have been favoured with a copy of theſe Bills 
for 30 years, from 1740 to 1769. The an- 
nual medium of chriſteninge, during this pe- 
riod, has been 1057 (a), of burials 1206. 
And from hence, together with the account 
of the numbers dying in the ſeveral decads 
of life, after 10, I have formed Table VII, 
which ſhews the true probabilities of life in 
this town. 

The following particulars ſeem to deſerve 
notice here. | 

Firſt. Had theſe Tables been formed 
from the NoRTHAMPTON and NoRwicu 
Bills, for no longer time than any 10 years 
taken together, of the periods I have men- 


(a) In this regiſter all that die before baptiſm, and 
alſo all that are born and die among Duakers, Fetus, &c. 
are omitted. There are alſo ſome other omiſſions; and 
the true annual medium of births and burials muſt be 
greater than they are given in the Bills. But this will 
have no effect on a Table of Obſervations, ſuppoſing 
the proportions of the births to the burials, and of the 
numbers dying in the different ſtages of life, given right. 
It is proper I ſhould mention further here, that theſe 
Bills give only the whole number of children dying un- 
der 10, without ſpecifying the numbers dying under two 

ears of age, between 2 and 5, and between 5 and 10, 
as in other Bills. I have, therefore, in forming the Ta- 
ble for Nok wick, ſuppoſed the proportions of theſe 
numbers the ſame that 1 have given them for NoR- 
THAMPTON, | 
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tioned ; they would not have given the values 
of lives materially different. Theſe Tables, 
therefore, are founded on a ſufficient num- 
ber of Obſervations; and- it appears, that 
there is an invariable. law which. governs 
the waſte of human life in theſe towns.— 
The ſame remark might be made concern- 
ing LonDoN (a). ye: | 

- 'Secondly. An account was taken at 
SHREWSBURY, in 1750, of the whole num- 
ber of inhabitants; diſtinguiſhing, particu- 
larly, the number at the age of 21 and up- 
wards.—The former number was 8141; 
and the latter, 5187,—According to a Ta- 


(a) Some have entertained a very wrong notion of the 
imperfections in the LoxDon Bills. They do, indeed, 

ive the ohe number of births and deaths much too lit- 
tic; but the concluſions with reſpect to the probabilities 
of life in Lox Do, and the proportion of inhabitants dying 
annually, depend only on the proportions of the numbeis 
dying in the ſeveral diviſions of life; and theſe are given 
right in the LoN DON Bills. For firſt, There ſeems no- 
thing in this caſe, that can be likely to cauſe the defici- 
encies in the Bills to fall in one divilon of life more than 
in another: But what decides this point is, that theſe 
proportions, as given by the Bills for any ten, or even any 
five years, come out nearly the ſame with one another; 
and always very different from the proportions given by 
other Bills. — There are no other variations, than ſuch as 
muſt ariſe fram the fluctuations of LoN po as to in- 
creaſe and decreaſe; and alſo from ſome improvements 
in its ſtate, which have lately taken place, and parti- 
cularly the law lately paſſed, ordering all pariſh infants 
to be nurſed in the country. See the note in page 2573 
and the Obſeryations on Table xvi in the next vo- 


lume, 
ble 


Tables of Obſervations, &c, 361 


ble formed for Nok THAMPTON, in the ſame 
manner with Table XIV for LoN Do, the 
whole number of the living is to the num- 
ber of the living at 21 and upwards, as 20,411 
to 16,586; that is, as 8141 to 5113.—Ac- 
cording to a like Table for NoRwicn, theſe 
numbers are to one another, as 24,500 to 
15,680; that is, as 8141 to 5210.—Theſe 
Tables, therefore, give the proportion of the 
whole number of inhabitants, to the number 
of the living at 21 and upwards, almoſt ex- 
atly the ſame with the true proportion, as 
it is at SHREWSBURY (@): And this affords 
an additional proof of the rectitude of the 
principles on which theſe Tables have been 
formed. | 

But further. The number of inhabitants, 
not reckoning children, in the pariſhes of St. 
Giles and All- Saints, NORTHAMPTON, was, 
in 1746, 2460; and the whole number of in- 
habitants in theſe two pariſhes was 3843. 


(a) The annual medium of births at SHREWsBURY, 
for 7 years, from 1762 to 1768, was 301; of burials 329. 
It appears, therefore, that one in 24+ of the inhabitants 
die annually. But it ſhould be remembered, that in 1766, 
the ſmall- pox and meaſles increaſed very much the mor- 
wm in this town ; and I find alfo, that, ſince 1750, a 
nurſery for foindlings from LonDoN was eſtabliſhed here; 
and that in 1768 this nurſery contained 660 children and 
ſervants. It feems, therefore, probable, that the true 
medium of burials about the year 1750, muſt have been 
leſs than 329; and that the proportion of inhabitants 
dying annually, may not be much greater than it is at 
NoRTHAMPTON ; or 1 in 26.41, 


See 


5 
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See p. 356.—In the account I have received, 
the particular age at which the limit of child- 
hood was fixed in taking this ſurvey, is not 
mentioned; but there ſeems reaſon to be- 
lieve, that it was 21: And, taking this for 
granted, the number of inhabitants, not chil- 
dren, will come out, (by ſuch a Table for 
NoRTHAMPTON as Table XIV for Lo- 
DON) 24143 or, nearly the ſame with the 
number really found in theſe pariſhes.— Had 
this number been computed, from a Table 
formed for NoRTHAMPTON, in the manner 
of Table XIII, in next volume, it would 
have come out only 2176. This remark is 
applicable to the Table for Breflaw, formed 
by Dr. Halley, compared with the ſame Ta- 
ble, corrected for all the ages under 20 (a), 
by the rule, p. 344. The neceſſity, there- 
fore, of that correction is verified by facts; 
and it appears, abundantly, that the Tables I 


(a) I have given Dr. Halley's Table in the Appendix 
| Juſt as he framed it. A correction of it might be made 
from the proportion of births to burials, mentioned p. 338. 
And it wou'd then appear, that a 25th part of the inha- 
bitants at Breſlato die annually ; and that half the num- 
ber born die there under lix, as well as at Norwich. This 
Table, as we now have it, makes half live to 16; but 
the account mentioned in the note, page 338, ſhews this 
not to be the truth. It likewiſe makes the number of 
inhabitants at SHREWSBURY, above the age of 21, to be 
4730; and in the pariſhes of All- Saints and St. Giles, in 
NoRTHAMPTON, 2230. It gives, therefore, theſe num- 
bers wrong; whereas, as obſeryed above, a corrected 

Table would give them true. 


have 
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Have given for NokTHAMPToN and NoR- 
wien may be depended on. 

But, thirdly. In comparing theſe two Ta- 
bles, it may be obſerved, that there is a dif- 
ference between them in favour of Nor TH- 
AMPTON, fewer dying there in childhood, 
and more in old age. The ſame would be 
found to be true, were the NoRk THAMPTON 
Table to be compared with a corrected BREs- 
LAw Table. It appears, therefore, agree- 
ably to what might have been expected, that 
NoRTHAMPTON, being a ſmall town com- 
pared with BRESLAW and Nok wick, is leſs 
_ unfavourable to health and longevity. The 
difference, however, is not conſiderable. Af- 
ter the age of 20, there is a ſtriking confor- 
mity between all the three Tables, which 
gives them great weight and authority. 

Further. It ought to be noted, that 
theſe Tables prove the decrements of life be- 
tween 25 and 75, in moderate towns, to be 
nearly equal. At NoRTHAMPTON it ap- 
pears that, of a given number of perſons 
alive at 20, the ſame number die every year 
'till 78, without any confiderable interrup- 
tion, except between the ages of 30 and 
40.—A like uniform decreaſe in the proba- 
bilities ' of life appears in the BresLaw 
and Noxwicny Tables; but not ſo remark- 
ably, It was this circumſtance in the BRES“Ä 
LAw Table, that led Mr. De Moivre to the 
hypotheſis, deſcribed in p. 2, and ſo often 
> | 3 | mell- 
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mentioned in this work. —It gives the va- 
lues of lives in the middle ſtages nearly the 
ſame that they are by theſe three Tables; 
but it is far from being applicable with ſuf- 
ficient correctneſs to the valuation of lives 

before 25 or after 75 years of age (a) ; nor 
does it at all correſpond to the law which 
governs the waſte of human life in great 
towns, and in country pariſhes and villages, 
This will appear immediately from inſpect- 
ing the Tables in the next volume. I will 
here only compare the expectations of life by 
it with the expec7gtions at the ſame ages in 
London, and in a country pariſh, where the 
exacteſt obſervations have been made. I 
mean, in the parith of HoLy-Cross near. 


1 (b), mentioned 1 in the firſt Eſſay, 


page 207. 
ExXPEC- 


(a) Having in the three former editions of this work 
given examples from this hypotheſis, and the Tables 
founded upon it and printed at the end of the next vo- 
lume, I have been obliged to continue them in this edi- 
tion; but the truth is, that it does not in any part of lite 
give ſuch correct values, particularly of joint lives, as 
are neceſſary in ſome caſes. And it is this, together with 
the other reaſons mentioned here, and in the Poſtſcript to 
the ſecond Eſſay, that has induced me to employ a good 
deal of time in calculating the Tables of the values of 
lives from real obſervations, which will be found in the 
next volume, 


(b) The regiſter of this pariſh, with a Table of the 
robabilities and expectations of lives deduced from it, 
will be given among the Tables in the next volume. 


. The 
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ExPECTATIONS of LIFE iz LoN DON af 


By Hypotheſis. Holy-Crofs, | 


Age 10 34.8 — 38 — 46 
20 28.9 ——— 33 — 38.66 
30 23.6 — 23 ——— 32.66 
40 —— 19.0 —- 23 ——— 26.40 
50 10.0 ——— 18 — 20.40 
60 I 2.4 — 13, ——-— 14.86 
70 — 3,0 —— 8 — 10. oo 


There is one more fact which I ſhall here 
take notice of; and which deſerves more at- 
tention than has been hitherto beſtowed upon 

it. 


The expeQation of a child juſt born here is 33.9.—— 
At NoRTHAMPTON it is 252. At NoRwicH, 232. 
In London, 18.—In this pariſh, 1 in 11 dies at 80, and 
upwards. In NoRTHAMPTON; 1 in 22. In Nor- 
WICH; 1 in 27. In Lonpon; 1 in 60. See Eſſay I. 
p. 280. | 

I will add, that the probabilities of life here appear to 
be much the ſame with the probabilities of life among 
the miniſters and profeſſors in SCOTLAND.— This is a fact 
of ſome conſequence ; and, therefore, I ſhall give a brief 
account of it, | 

The mean age at which the miniſters and profeſſors 
enter into benefices and profeſſorſnhips in Scotland, is reck- 
oned to be 27. Their number is 974. The eſtabliſh- 
ment among them for providing for their widows begun 
on the 25th of March 1744; from which time to Novem- 
ber 22, 1779, 1037 have died: That is; 29 annually; 
or 1 in 333. The expefation, therefore, of a life among 
them, at the age of 27, is 33.6; which is nearly the 
lame with the expectation of a life of the fame age in oo 

ibs pari 
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it. I mean; „ the difference between the 


«« probabilities of life among males and fe- 
c males, in favour of the latter.“ 


From the account in p. 356, it appears, 
that at NoR THAMPToON, tho' more males 


pariſh of Holy-Croſs; and 31 years more, than the ex- 

peclation of the ſame age by Tables V, VI, and VII, in 
the next volume. — Now, the expe&ation at a given age, 

being compoſed of all the probabilities of life trom that 
age to the extremity of life; there ariſes from hence 
reaſon for concludiag, that the probabilities of life 
among the miniſters in Scotland, cannot differ much in 
any part of life from thoſe in this pariſh. —But there is 
another fact that confirms this obſervation. 

The annual average of weddings among the miniſters 
and profeſſors in SCOTLAND, for 35 years ending in 
1779, has been 30. The average of married perſons 
among them, for 17 years ending in 1767, had been 
667. This number, divided by 3o, gives 22, the ex- 
pectation of marriage among them; which is above 
years more than the expe&ation of marriage would be, b 
Dr. Halley's Table, on the ſuppoſition, that all mar- 
riages may be juſtly conſidered as commencing, one 
with another, ſo early as the age of 30. — The expectation 
of two equal joint lives is to the expectation of a ſingle life 
of the ſame age, as 2 to 3, by note (K) at the end of 
the next volume. It follows, therefore, that among the 
miniſters in Scotland, the expectation of a ſingle life at 30 
cannot be leſs than 33. Moſt probably it is more; on 
account of the later commencement of marriage in the 
ſituation of the Scotch miniſters.—I reckon alſo, that 2 
muſt be Jeſs than the mean age at which they enter their 
benefices and profeſſorſhips; meaning by it, not the age 
on each ſide of which equal numbers enter, but the age 
at which the exceſs of the interval of time taken to enter 
on one ſide, is juſt ſuch as to compenſate the greater nuni- 
bers who enter on the other ſide, See the concluſion of 
note (F) in the next volume, 


are 
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are born than 7emales, and nearly. the ſame 
number die; yet the number of living fe- 
males is greater than the number of males, 
in the proportion of 2301 to 1770, or 39 

to 30. This cannot be accounted for with- 
out ſuppoſing, that males are more ſhort- 
lived than females.—One obvious reaſon of 
this fact is, that males are more ſubject to 
untimely deaths by accidents of various 
kinds; and alſo, in general, more addicted 
to the exceſſes and irregularities which 
ſhorten life. But this is by no means the 
only reaſon. For it ſhould be obſerved, that 
at NoRTHAMPTON the number of female 
children was, in 1746, greater than the 
number of male children, in the proportion 
of 759 to 624.—The greater mortality of 
males, therefore, takes place among chi- 
dren.—But. this, together with the greater 
mortality in general of males at all ages, 

will more particularly appear from the fol- 
lowing recital of facts. 

In the pariſh of Holy-Crofs, Salop, the 
ingenious Vicar, Mr. Gorſuch, in 1760, 
and again in 1770, took the number of 
male and female inhabitants turned of 
80. In 1760, the number of females 
turned of this age, was 13; of males, 2 
In 1770, theſe numbers were, females, 
II; males, 6. And for 10 years to 1770, 
eleven out of 365 had died between the 


ages 


* 


368 Of the Method gf forming 
ages of 85 and 1023 and they were all fe- 
At BERLIN, it appeared, from the accu- 
rate account which was taken of the inhabi- 
tants in 1747, and which has been men- 
tioned in p. 301, that the number of „e- 
male citizens exceeded the number of mal: 
citizens, in the proportion. of, 459 to 391: 
And yet, out of this ſmaller number of 
males, more had died for 20 years pre- 
1 7 1751, in the proportion of 19 to 
* 5 
| ar EDINBURGH, in 1743, the number of 
Females was to the number of males, as 4 to 
33 (See Eſſay I. p. 291) but the females that 


(a) For 20 years, from 1760 to 1780, eleven out of 
66 had died above go in this pariſh ; and they were al! 
females. See the Regiſter of this pariſh to 1780, among 
the collection of Tables in the next volume. 
From an accurate ſurvey of the pariſh of Sgelton, in 
- DYarkſhire, taken in 1777, under the direction of Dr. Bi, 
ſet, it appeared that 39 (that is, an 18th part) were 75 
and upwards, 25 of whom were females, and only 14 
einen 5 5 
According to an enumeration in 1762, a hundred and 
five pariſhes and villages in the generality of Rowen in 
France, conſiſted of 15943 families, and 60552 inbabi- 
tants, 6812 of whom were girls and 5670 boys, under 
the age of fourteen, 18 | 


(5) Vid. Seſmileh, Gottliche Ordnung, &c. Whete a mi- 
nute account is given of the number of males and ſemales 
at BERLIN in 17473 and alſo, of the numbers, of each 
ſex that had died from 1722 to 1750. 

reer de died 
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died annually, from 1749 to 1758, were to 
the miles, in no higher proportion than 44 
to 3. Before 1749, the Bills gabe the to- 
tals of burials, without diſtingdiſhing them 
into the totals of 'males ahd females dying 
/ 24 era 

Mr. Kerſebeom, in His Eſfay oh the tiund- 
bers of people in HbrrawD, informs us, 
that from the Tables of aſſignable Annuities 
for lives in HoLLAND, which had heen kept 
there for 125 years, *whetein the ages of 
the perſons dying ate truly entered; it 
appears, that females have, in all acci- 
dents of age, lived about 3 or 4 years 


| | Jonget than the ſame number of males. 


1 7 Philoſophical Tranja#ions abridged; Vol. 
X. p. 326. 1 wh. | IN 229) 
| in Voluthe the 7th of the Philoſophical 
Tranſactions abridged, Paft IV. p. 46; &c. 
there is ati account of tlie flumbèrs of male 
and female ſtill- born children and chryſoms, 
and of boys and gitls under 10, of mar- 
ried men and married women, and of wi- 
dows and widowers, who died for a'courſe 
of years at Vienna, Breſlaw, Dreſden, Leipfic, 
Ratiſbon, and ſome other towns in GER 
MANY. 91. % e 1 
He that will take the pains to examine 
theſe accounts will find that, though in theſe 
towns the proportion of males and females 
born is no higher than 19 to 18, yet the 
Vo. I. B b + | Pro- 
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e oli a, 

F of boys and girls (a) that die is 

8 to 7; and that, in particular, the ſill- born 

and : chryſom males, are to the ſtill- born and 

: cbryſom females, as 3 to 2. 

In theſe accounts it appears alſo, that of 
E 7270 married. perſons: who had died in theſe 
towns (5), - 4336 were married men, and but 
2934 married women; that is, three married 
men died to two married women.— In all Po- 
MER ANITA, during 9 years, from 1748 to 
1756, there died 13556 married men, and 
10,007 married women; that is, nearly 15 
to 11. Syſmilch, Gottliche Ordnung, vol. i. 

Tables, p. 97. The ſcheme for making 
proviſion for the widows and orphans of the 
miniſters in SCOTLAND, has obliged them 

to keep an account of the number of wed- 
dings among them, and the number of vi- 
dos left annually ;; and it appears, from the 
reports of the truſtees for carrying this ſcheme 
Into execution, that the annual medium of 
_weddings.is 30. And the annual medium of 
widows, who have come upon the ſcheme for 


| (4). In the accounts from Breflaw it is particularly 
mentioned, that by boys and girls are meant children to 
rs of age, of whom, for 8 years from 1717 to 1725, 


10 
ſeven males died to fix females, excluſively of the /i/{-born 
and chryfemss. v9 +71 4 i! Matr. + 


(05) In Brefaw alone, for the eight pears mentioned in 
* the laſt note, 1891 married men died, to 1196 married 

women; that is 5 to 3. ' 1 
35 years, 


- 
1 
7 
7 
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35 years, is 19rs. Of 30 marriages then 
contracted annually, 197 become extinct 
by the deaths of huſbands; and not 11 by 
the deaths of wives, That is; among the 
miniſters and profeſſors in SCOTLAND, It 
married men die to 11 married women. 1 
appears, therefore, that there is the chance 
of more than 7 to 4, that the woman ſhall 
be the ſurvivor of a marriage, and not the 
man. In order to account for this by the 
difference of age between men and their 


wives, this difference ought to be at leaſt 


13 or 14 years, That is; ſuppoſing the 
mean age at which women marry to be 23, 
the mean age at which men marry ought to 
be 36 or 37. But this ſeems to exceed the 
bounds of credibility ; and, therefore, very 
probably, the greater mortality of males muſt 
operate in this caſe. TIP Np . 
It is further obſervable in the accounts 
from Germany, to which I have referred, 
that the number of widows dying annually, 
is four times the number of widowers (a); 
and, 


(a) In Dreſden alone, the number of widows who died, 
in four years, was 584. The number of widowers, 149. 
That is; 4 to 1.—At WITTENBERG, during 11 years, 
98 widowers died, and 376 widows. - At GoTHA, during 
20 years, 210 widewers and 760 widows. Suſmilch's Got- 
liche Ordnung, Vol. II. p. 273.— In the country, on ac- 
count of a leſs difference between the ages of huſbands 
and wives and more early marriages, the deaths of w:dow- 
ers and widows come nearer to one another; for in Fo- 
* 8 B b 2 MERANIA, 
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and, as widows ate certainly, one with ana; 
tber, ſeveral years younger than 'wridowers ; 
it may be concluded from hence, that the 
number of the former in life together could 
not be lefs than five times the latter, This 
fact is likewiſe confirmed, by the obſerva- 
tions which have been made among the mi- 
niſters in Scotland. The number of widows 
in life, derſved from the whole body of mi- 
niſters and profeſſors, cannot be much ſhort 
of 400; but the number of widowers among 
them has, one year with another, been 
ſcarcely go that is, not ſo much as a quar- 
ter of the number of widows. —It may be 
eaſily ſeen, and it would not be difficult to 
demonſtrate, that neither the greater num- 
ber of perſons left widows, nor any pro- 
bable ſuppoſition concerning 'the greater fre- 
quency of marriages among widowers, can 
completely account for this, without admit- 
ting the greater mortality of males. — This, 
therefore, appears on the whole to be a fact 
well eſtabliſhed : And it follows from it, that 
in order to calculate the values of Life-An- 


MERANIA, during the g years mentioned in p. 370, the 
toidotoers that died wete 411, the widows 15533 or 2to 5. 
At CHESTER, during 9g years, from 1772 to 1779, the 
number of wwidowers who died was 157; of widows 390. 
-— The number of widowers in the town in 1774 was 
258; of widows 736.—At Warrington, during 7 years, 
from 1773 to 1779, ſeventy-nine widowers died, and 
155 widows. See the Introduction to the Tables in the 
Pert —B . OT Tea rs 1 09G; 3 
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ities and Reverfons with exactneſs, there 
ought to be diſtin& Tables of the Probabili- 
ties of life for males and females, All that is 
neceſſary to obtain the proper data for form- 
ing ſuch Tables is, that the /exes as well as 
the ages of the dead ſhould be ſpecified in the 
Bills; and'this improvement would be ren- 
dered more complete by diſtinguiſhing the 
males that die under the denominations of 
boys, married men, widowers and batchelors; 
and the females under the denominations of 
girls, married women, widows, and vir- 


gins (=): KEE 6, SITHCI 
It has been obſerved, that the author of 
nature has provided, that more males ſhould 


(a) Since the former editions of this work, Regiſters 
of mortality on the plan propoſed here and in the two 
following pages, have been eſtabliſhed at Chefter under 
the direction of Dr. Haygarth; at Warrington, under the 
direction of Mr. Aikin; and at Eccles near Mancheſter, 
under the direction of Dr. Percival. The two firſt of 
theſe Regiſters (abſtracts of which will be found in the 
next volume) have furniſhed already data nearly ſufficient 
for forming diſtin Tables of the values of lives among 
males and females; and they confirm what has been here 
obſerved concerning the longer duration of human liſe 
among females. But the beſt information on this ſubject 
has been given by the Obſervations in SWEDEN, which 
came to my knowledge ſince the laſt publication of this 
Treatiſe, and which have helped me not a little to im- 
-Rrove the preſent edition of it, as may be ſeen in the next 
volume. | | | 

For more facts relating to the longer duration of life 
among females, ſee page 126 and 127 of this volume, and 
the Supplement in the next volume, 
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be born than, enge, on account of the par- 
ticular waſte of males, occaſioned by wars and 
other cauſes. _ Perhaps. it might 33 been 
obſerved with more reaſon, that this provi- 
ſion had in view, that particular weakneſs 
or delicacy in the conſtitution of males 
which makes them more ſubject to morta- 
lity ; and which, conſequently, renders it 
neceſſary, that more, of them ſhould be 
produced, in order to preſerve in the world 


a due proportinn between the two ſexes (a). 


as * F 
KN 


ibs the courſe of this Eſſay, it has often 
5 peared, that I have been particularly in- 
debted to an information which I have re- 
ceived from Nox THA TON. I ſhould be 
inexcuſable, did I not mention, that I owe 
this information to Mr. Lauton, an ingeni- 
ous gentleman in that town, who has pre- 
ſerved the Bills of Mortality there with much 
care, and been very obliging in communicat- 
them to me. —It is much to be deſired, 

that like accounts were kept in every town 
and pariſh. It would be extremely agree- 
able to learn from them the different rates 
of human mortality in different places, and 
the number of people and ones of popu- 
lation in the kingdom. The trouble of keep- 
ing them W be trifling ; but * inſtruc- 


.Þ 


4 * (4) More will be ſaid on this ſubjeRt in the ne,. 


in. the next volume, 
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tion derived from them d „would be very 
8 have al propoſed one im- 
5 vement of ſuch sent), I will add, that 
ey would be ſtill more uſeful, did they give 
the ages of the dead after 10, within periods 
of five inſtead of ten years. — During every 
petiod ſo ſhort as five years, the decrements 
of life may, in conſtructing Tables, be ſafely 
taken to A uniform? But this cannot be 
equally depende on, In periods ſo long as 
ten years, 
There is yet another] improvement of theſe 
accounts, which I ſhall take this opportunity 
to mention. They ſhould contain not only 
a liſt of the diſtempers of which all die; like 
that in the London Bills; but they ſhould ſpe- 
city particularly the numbers dying of theſe 
Ale peft, in the ſeveral diviſions of life. 
Accurate regiſters of mortality kept in this 
manner in all parts of the kingdom, and 
compared with records of the ſeaſons, and of 
the weather, and with the particular circum- 
"ſtances which diſcriminatedifferent fituations, 
might contribute, more than can be eaſily 
- imagined, to the increaſe of phyfical know- 
ledge.— But to proceed no farther in theſe 
Obſervations; I ſhall now beg leave to ſhut 
up this Eſſay with the following 225 re- 
flection. 
0 1 
(a) See Eſſay I. n 287. | n " 
J have 


* 


eim 
3 I haveggepreſegted.. particularly. the great 
difference between the duration of human 
«hte in. towns and in country pariſhes; and 
from the facts I have recited it appears, that 
. - the further we go from the artificial and ir- 
regular modes of living in great towns, the 
fewer of mankind die in the i ſtages of 
life, and the more in its 4% ſtages. The 
„lower animals (except ſuch (a) as have been 
taken under human management) ſeem in 
general to enjoy the full period of exiſtence 
allotted them, and to die chiefly of old age: 
And were any obſervations to be made among 
ſavages, perhaps the ſame would be found to 
be true of them. D RAT is an evil to which 
the order of Providence has ſubjected every 
inhabitant of this earth; but to man it has 
been rendered unſpeakably more an evil than 


\ 
Wo 
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(a) Calves are the only animals taken under our pe- 
culiar care immediately after birth ; and in conſequence 
of then adminiſtring to them the ſame ſort of phyſic that 
is given to infants, and treating them in other reſpects in 
the ſame manner; it is probable, that more of them die 
ſoon after being born, than of all the other ſpecies of 
animals, which we fee in the ſame circumſtances. See 
the Comparative View of the State and Faculties of Man with 
thoſe; of the Animal World, p. 23.—lt is, indeed, melan- 
choly to think of the hayock made among the human 
ſpecies by the unnatural c/{oms as well as the vices which 
prevail in poliſhed ſocieties. I have no doubt, but that 
the cuſtom, in particular, of committing infants, as ſoon 
as horn, to the care of fafter-mothers, deſtroys more lives 
than the ſword, famine, and peſtilence put together, 


it 
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Wit was deſigned to be. The greatgſt part of 
that black catalogue of diſeaſes which ravage 
human life, is the off- ſpring of the tenders- ; 
neſs, the luxury, and the corruptions intro- | 
duced. by the vices and falſe refinenjents of 
civil ſociety (a). That delicacy which is 
injured by every-breath of air, and that rot- 
tenneſs of conſtitution which is the effect of 
indolence, intemperance and debauchery, . 

were never inten ed 55 the Author of Na- 
ture; and it is impoſſib ble, that they ſhould” 
not lay the foundation of numberleſs ſuffer- 
ings, and terminate in premature and miſer- 
able deaths. Let us then value more the 
ſimplicity and innocence of a life agreeable 
to nature; and learn to conſider nothing as 
ſavageneſs but malevolente, ignorance, and 

_ wickedneſs, The order of nature is wiſe 
and kind. In a conformity to it conſiſts 
health and long life ; grace, honour, virtue © 
and joy. But nature turned out of its way 


will always 3 The wicked ſhall not 


(a) The ingenious and extallent writer quoted in the 
laſt note, obſerves, that the whole claſs of diſeaſes which 
ariſe from catching cold, are found only among the ci- , 
vilized part of mankind, p. 51. — And, concerning that 
loſs of all our higher powers which ſo often attends the de- 
cline of life, and which is ſo humiliating to human price, 
he obſerves, that it exhibits a ſcene ſingular in nature, 
and that there is the greateſt reaſon to believe, that it 

proceeds from adventitious cauſes, and would not take 


place Among i us if we led natural lives, p. 62. 
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live out half rhein days. Criminal exceſſes 
embittter ànd cut ſhort our preſent lives; 
and the higheſt authority has taught us to 
expect, that they will not only kill the 
body, but the NPs and * of ETERNAL 
LIFE. | . (80 VIS! 


END 4 F VOL. I. 


- 


S 
* — 
5 
»- © 4 


as | 


. hp? * 


1 \ 


